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INTRODUCTION 
This study was undertaken in an attempt to provide further under-
standing of the effects of material rewards on performance and intrinsic 
motivation. This study was designed also to begin exploration of one 
aspect of individual differences, that of competence, and its role as 
a possible mediator of the effects of rewards. Specifically, the present 
study examined the effects of extrinsic rewards and perceived cnropetence 
on children's performance and interest in a design that included two 
experimental tasks and two levels of development. 
This dissertation differs somewhat from the format called for in 
the Oklahoma State University Thesis Writing Manual. The body of this 
dissertation consists of a complete manuscript prepared for publicar:ion 
entitled, "Effects of Rewards and Perceived Competence on Children's 
Task Performance and Interest, 11 prepared according to the Publication 
Hanual of the American Psychological Associatio!!.· In order tl1at the 
dissertation be complete by traditional standards, those materials which 
are usually presented in r:he body of the report, such as a review of 
relevant literature are presented in the appendices (See Appendix A). 
Also included as appendix materials are all supplemental materials 
(letters to teachers and parents, rating scales, etc.), raw dar:a, and 
various statistical analyses. 
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Effects of Rewards and Perceived Competence 
on Children'~ Task Performance 
and Interest 
Richard A. Fabes and John C. Mccullers 
Oklahoma State University 
This article is based on the doctoral dissertation research of 
the first author, conducted under the direction of the second author. 
Funds in support of the research were provided to the second author by 
the College of Home Economics, Oklahoma State University. The authors 
wish to thank Margaret Wiggins, Principal of Skyline Public Elementary 
School, for her help in obtaining third-grade subjects, and Leone List, 
Director of Oklahoma State University Child Development Laboratory, for 
her help in obtaining nursery school subjects. The authors also wish to 
thank the other dissertacion committee members Althea Wright, Frances 
Stromberg, Larry Hochhaus, and Harry Hom for their helpful comments on 
earlier drafts of this manuscript. Requests for reprints should be sent 
to the first author who is now at the Department of Home Economics, 
Central Michigan University, Mount Pleasant, Michigan, 48859. 
Running Head: Reward and Children's Perf01-mance and Interest 
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Effects of Rewards and. Perceived Competence 
on Children's Task Performance 
and Interest1 
3 
In recent years, there has been an increasing accumulation of 
evidence to show that the offer of extrinsic rewards can undermine 
intrinsic motivation (see Lepper & Greene, 1978a for recent reviews), 
and have a detrimental effect on immediate performance as well (see 
McGraw, 1978 for a review). Because most research efforts have focused 
on the relationship between extrinsic rewards and subsequent intrinsic 
motivation, theoretical explanations have tended to rely upon cognitive-
motivational mechanisms to account for these effects (see de Charms & 
Muir, 1978). Although these theoretical accounts seem adequate to the 
task of explaining how extrinsic incentives unde1'ID.ine intrinsic motiva-
tion, they appear to be less effective in explaining the detrimental 
effects of extrinsicincentives on immediate task performance. Some of 
the difficulties in this latter connection have been noted by Fabes, 
Moran, and Mccullers (in press) and Mccullers, Fabes, and Moran (Note 1). 
Mccullers (1978) has examined traditional theories of learning and 
motivation for their potential utility in accounting for reward's detri-
mental effects on immediate performance, and concluded that a satis-
factory account may involve processes other than learning and motivation. 
Studies (Fabes~ 1978; Fabes et al., in press; Moran, 1978, Mccullers 
et al., Note 1) have found that rewards appear to affect the develop-
mental level at which a subject functions, raising the possibility that 
extrinsic rewards may produce some developmental regression in cognitive 
functioning, perceptual organization, and in the general level of 
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maturity at which the subject approaches the task. 
Although i.nnnediate task performance and intrinsic motivation would 
appear to be integrally related, they do not seem to be governed by 
precisely the same factors, as Deci (1975), Fabes et al. (in press), and 
Lepper and Greene (1978b) have noted. Therefore, in line with Lepper 
and Greene's (1978b) reconnnendation that "the relationship between 
these two classes of findings warrants further attention" (p. 124), the 
primary goal of the present research was to explore further the rela-
tionship between performance and interest within the context of the 
adverse effects of material rewards. 
Immediate and Subsequent Measures 
The typical paradigm for the study of the detrimental effects of 
rewards is exemplified in the research of Deci (1971) and Lepper and 
his colleagues (Greene & Lepper, 1974; Lepper, Greene, & Nisbett, 1973). 
In this type of research subjects typically perform an interesting task 
(one that the subjects will engage without reward inducement), under 
either reward or nonreward conditions. The effects of reward on innned-
iate task performance are assessed during the experimental session and 
the effects of re·ward on intrinsic motivation (interest) are assessed 
during a subsequent free-choice period in which rewards are neither 
offered nor expected to be forthcoming. 
While there has been considerable research on the effects of reward 
on immediate performance and/or subsequent interest, there has been 
little attempt to assess the effects of reward on innnediate interest or 
on subsequent performance. To further clarify the relationship between 
interest and performance, the present study sought to extend the 
typical investigation of the effects of extrinsic rewards by 
including both immediate and subsequent measures of performance and 
interest in the design. 
Subject Differences 
Although recent research has repeatedly demonstrated detrimental 
effects of rewards, these effects have been found for the most part 
within the context of between-group differences. When one examines 
individual data however, the sample often contains individual subjects 
whose measures of interest and/or performance remain unchanged or even 
improve under extrinsic incentive conditions (Mccullers et al., Note l; 
Hom & Maxwell, Note 2). Why some subject, indeed the majority, should 
show a detrimental effect of reward while others under the same condi-
tions remain unaffected or show a beneficial effect is an interesting 
question. Individual differences, although noted for their potential 
importance (Condry, 1977), have not received adequate empirical atten-
tion. Another purpose of the present study was to begin to explore 
individual differences in relation to the basic problem of trying to 
understand the role of rewards in human performance and motivation. 
Competence 
5 
Although a few studies have identified some significant subject 
variables related to the effects of reward on performance and motivation, 
S'.!Ch as sex of subject (Deci, 1972), interest level (Lepper et al., 
1973), and initial ability (Moran, 1978), none of these studies syste-
matically explored these individual differences. The present research 
was designed to include an individual subject characteristic that has 
been cited as potentially important in mediating the detrimental effects 
of rewards, namely an individualrs feelings of competence and effectance 
(White, 1959). Several studies (Arkes, 1978; Arnold, 1976; Deci, 1971. 
1972; Karinol & Ross, 1977) support the notion that an individual's 
feelings of competence may be a critical factor in determining whether 
or not rewards produce adverse effects. 
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White (1959) conceived of competence as a basic personality and 
motivational orientation whi.ch impelled the organism toward effective 
interchange with the environment. However, most investigations focusing 
on the relationship between competence and intrinsic motivation have 
defined competence rather narrowly as mere success/failure feedback and 
experience within the experiment (cf. Boggiano & Ruble, i979; Harack-
iewicz, 1979). One exception is Harter (1978a, 1978b, 1979) who has 
extended White's (1959) original formulation and proposed that perceived 
competence is an important correlate and mediator of intrinsic motivation. 
Harter (1979) has developed an instrument to measure perceived compe-
tence and she hypothesized that the more an individual is intrinsically 
motivated, the greater his or her sense of competence will be. Con-
versely, children with an extrinsic orientation are hypothesized to be 
highly dependant on external sources of motiYation and will perceive 
themselves as less competent. She has found that when children knew 
they were going to be graded on their performance, low-competence 
children chose to work easier problems; however, being told that they 
would be graded had little effect on high-competence children (Harter, 
Note 3). Thus it seems that feelings of competence may be an important 
individual difference factor in mediating the detrimental effects of 
reward. To test this possibility, Harter's (1979) measures of perceived 
competence were included in the present design. It was expected that 
children who were high in perceived competence would show less negative 
effects of reward than children who were low in perceived competence. 
Task Differences 
The adverse effects of rewards have been demonstrated over a wide 
range of tasks: Free-style drawing (Greene & Lepper, 1974), embedded 
figures (Boggiano & Ruble, 1979), mazes (Dollinger & Thelen, 1978), 
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SOMA blocks (Deci, 1971, 1972), anagrams (Harter, 1978a), drum beating 
(Ross, 1975), and other tasks. However, as some researchers have 
pointed out (Bates, 1979; Condry, 1977; Condry & Chambers, 1978; de 
Charms & Muir, 1978), few studies have varied the task within the 
experiment itself. Condry and Chambers (1978) state that "a careful 
analysis of how motivational context interacts with the nature of the 
task is a job that has yet to be done" (p. 65). An ancillary purpose of 
the present stu.dy was to begin work toward this end by employing two 
tasks within the experimental design. By utilizing separate tasks, 
the results of the present study may have wider generality in not being 
bound to a single task. 
Experimental Tasks 
The choice of the experimental tasks to be used in the present 
research was based upon several requirements. The tasks had to be 
attractive, interesting, and appropriate for both third-grade and 
nursery school subjects. In this context, the Wechsler subscales 
offered some methodological advantages. The mazes and block design 
subscales of the Wechsler Intelligence Scale for Children-Revised 
(WISC-R) (1974) and the Wechsler Preschool and Primary Scale of Intell-
igence (WPPSI) (1967) were chosen for the third-grade and nursery school 
subjects respectively. These subscales have been found to be interest-
ing to children (Dollinger & Thelen, 1978), and they are well-known, 
widely-used instruments with readily available normative information and 
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established estimates of reliability and validity. The subscales 
provide an objective measure of performance quality as well as perform-
ance quantity and contain a wide range of items that differ objectively 
in their degree of difficulty. Because these instruments are sensitive 
to developmental differences, they also provide a basis for further 
examining the theoretical alternative of developmental regression noted 
, . 
ear .... ier. 
Developmental Differences 
Harter (1978b) has stressed the importance of conducting research 
within a developmental framework in order to delineate the conditions 
and processes related to the detrimental effects of rewards. While 
cognitive-motivational explanations rely upon various theoretical 
mechanisms, most make use of some type of "discounting principle" 
(Kelley, 1973). According to this principle, when two causes of beha-
vier are potentially available, one of these tends to become discounted 
and the other tends to be perceived as the dominant or sole cause. Thus, 
in the reward paradigm, extrinsic rewards may be perceived by the sub-
ject to be the sole or dominant cause of his participation and intrinsic 
interest in the activity comes to be discounted. Although detrimental 
effects of extrinsic rewards have been found with very young children 
(Lepper et al., 1973), several authors (Arkes, 1978; Karinol & Ross, 
1977; Smith, 1975) have stressed that young children have limited abil-
ity to integrate and process information, and do not seem to use the 
"discounting principle". The present research proposes to explore the 
detrimental effects from a developmental perspective by using children 
at two different stages of cognitive and social development in order to 
explore the relation between reward effects and developmental processes 
in light of available theoretical alternatives. 
In summary, the present study was designed to explore the effects 
of extrinsic rewards on intrinsic motivation and on task performance, 
taking both immediate and subsequent measures of performance and inter-
est. A second purpose of this study was to explore the relationship 
between perceived competence and the adverse effects of rewards. The 
study employed two tasks and children at two levels of development. 
Method 
Subjects 
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A total of 80 subjects began the study but for various reasons 
four children at each age level did not complete the entire experiment 
and had to be eliminated from the sample. The final sample of 72 
subjects consisted of 48 third-grade and 24 nursery school children. 
The subjects were predominantly white, middle-class children, and there 
were equal numbers of males and females at each age level. (Letters to 
parents are presented in Appendix B.) 
The nursery school children were selected from the University 
Laboratory Schools with a restriction that each child be at least four 
years of age. The mean age of these children was 4.8 years with a 
range form 4.0 to 5.9 years. 
The third-grade children were selected from public school class-
rooms in Stillwater, Oklahoma. The mean age of these children was 
9.1 years with a range from 8.3 to 9.7 years. 
Design 
At each age level, equal numbers of males and females were 
randomly assigned to one of four experimental groups that differed 
in terms of task and whether or not rewards were offered during the 
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Sxperimental Session. The research design consisted of a 2 Ages (Third-
grade/Nursery School) x 2 Conditions (Reward/Nonreward) x 2 Tasks 
(Mazes/Block Design) factorial design. (The experimental design is 
diagrammed in Figure 1 located in Appendix C.) The experiment was 
conducted in three separate sessions: (a) Competency Pretest Session, 
(b) Baseline Session, and (c) Experimental Session. 
The Competency Pretest Session was used to collect a measure of 
non-task competence. The Baseline and Experimental Sessions were used 
to obtain the immediate and subsequent measures of performance and 
interest. Both the Baseline and the E..xperimental Sessions consisted 
of four phases, each immediately following the other in sequence. 
Phase 1 was used to collect initial interest and perceived task 
competency data prior to task engagement. Phase 2 consisted of task 
engagement. Phase 3 was designed to assess task interest and perceived 
task difficulty following task engagement. Phase 4 was designed to 
obtain a behavioral measure of the child's interest in the task during 
a subsequent free-choice period. (See Appendix D for an outline of the 
research design and variable sequencing.) 
Materials and Procedure 
All data were collected by the first author, a white, male graduate 
student experienced in testing and working with children. The Competency 
Pretest Session measures were taken in the regular classroom in a single 
session by means of a group-administered instrument developed by Harter 
(1979) designed to assess an individual's perceptions of competency. 
The Baseline and Experimental Session measures were taken in a mobile 
laboratory parked on the school grounds. Each child participated 
individually. 
Competency Pretest Session. The measurement of competency was 
accomplished by means of the Harter (1979) Perceived Competency Scale 
for Children (PCSC). Harter and Pike (1980) have recently developed 
a downward extension of the PCSC suitable for use with nursery school 
children. However, at the time this research was being conducted, the 
new scale was not yet available, thus initial non-task competency data 
could be collected on the third-grade children only. 
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The PCSC consists of 28 items that comprise four subscales, each 
reflecting a separate competence domain: (a) Cognitive competence (COG), 
which reflects primarily academic performance; (b) Social competence 
(SOC), which measures primarily peer popularity; (c) Physical competence 
(PHY), which is concerned with ability at sports; and (d) General 
competence (GEN), which reflects the child's overall feelings of self-
worth (Harter, 1979). Each subscale is scored by means of a four-point 
rating scale, with four indicating the highest degree of perceived 
competence and one indicating the lowest. 
The PCSC was administered to the third-grade subjects only under 
standard, nonreward conditions and testing took approximately 30 minutes. 
Instructions to the subjects, data collection, and scoring followed the 
standard format given in the PCSC manual (Harter) 1979). 
Baseline Session: Phase 1. the Baseline Session occurred approx-
mately one week after the Competency Pretest Session. During Phase 1 1 
interest and perceived task competence were assessed by means of four 
questions. The children responded by pointing to one of five smile/ 
frown faces. These faces constituted a five-point rating scale and 
differed in the degree to which the mouth on each face had a smile or 
frown. (The four questions used to assess verbal interest and perceived 
12 
task competence, and the smile/frown faces are presented in Appendix E). 
Each child was taken individually to the trailer and invited to 
sit at the table and play some "face" games. The child was then given 
a brief description and demonstration of the smile/frown face materials 
and procedure. Following introduction to the smile/frown faces, 
each child was questioned in an effort to be certain that he/she 
understood the procedures. The results of this inquiry indicated that 
all the children readily accepted the smile/frown face format and 
demonstrated that they had little difficulty following directions. 
Following the instructions, the child was then asked to respond to four 
questions. Each question was read aloud and the child was instructed 
to point to the face that corresponded to his/her response. The first 
two questions related to general perceptions of game interest ("How 
much do you like to play games?"),.and game competency ("How well do 
you play games?"). The child was then introduced to the task and 
asked two further questions regarding specific task interest ("How much 
do you like to play maze {-or block_/ games?"), and specific task 
competency ("How well do you play maze {-or blockJ games?"). The 
child responded once again by pointing to one of the five smile/frown 
faces for each question. 
Baseline Session: Phase 2. During Phase 2, two sub scales from the 
Wechsler intelligence test were used as the experimental tasks. These 
were the mazes and block design subscales of the WISC-R and the WPPSI 
for the third-grade and nursery school subjects respectively. Innned-
iately following Phase 1, each child was administered either the mazes 
or the block design of either the WISC-R or the WPPSI as appropriate. 
All subscales were administered under standard, nonreward conditions 
according to the procedures outlined in the Wechsler manuals (1967, 
1974). The data were scored according to the standard procedure and 
the raw scores were converted into the standard scores provided by 
Wechsler, based on the task and age of the subject. 
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Baseline Session: Phase 3. Following task engagement (Phase 2), 
each child was asked to respond to two more questions designed to assess 
task enjoyment ("How much did you like playing the maze /-or block_/ 
game?") and task difficulty ("How easy was the maze [-or block_/ game 
for you?"). As before, the child responded to both questions by point-
ing to one of the five smile/frown faces. 
Baseline Session: Phase 4. During the free-choice period which 
occurred immediately following Phase 3, a new set of either seven mazes 
or six block designs was provided. For the third-grade subjects, five 
of the mazes were taken from the WISC-R and either inverted or rotated 
to produce spatially different solutions from those used in Phase 2. 
Two additional mazes were included that exceeded the most difficult 
maze in the WISC-R. These two mazes were constructed by expanding the 
most complex maze in the WISC-R by an additional 2 or 4 peripheral 
alleys. For the nursery school subjects, four inverted or rotated mazes 
from the WPPSI were included along with three mazes taken directly from 
the WISC-R. The mazes were selected in an effort to provide an array of 
mazes that could be objectively ordered according to the level of 
difficulty, based upon the order in which they are normally presented 
in the WISC-R or WPPSI. (The mazes and their difficulty levels are 
presented in Appendix F for both the third-grade and nursery school 
children.) 
The six block designs selected for the third-grade cnildren were 
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taken directly from the Wechsler Adult Intelligence Scale (WAIS) 
(Wechsler, 1955). The six block designs selected for the nursery school 
children included two simple designs from the WPPSI, with the red and 
white blocks reversed, and four new designs taken directly from the 
WISC-R. As with the mazes, the block design patterns were selected 
in an effort to provide an array of designs differing in difficulty, 
such that their difficulty levels could be objectively determined by 
the order in which they are presented in the Wechsler scales. (The 
block design patterns and their difficulty levels are presented in 
Appendix G for both the third-grade and nursery school children.) No 
materials other than the mazes or block designs were provided to the 
child during the free-choice period. 
Upon completion of Phase 3, the experimenter told the child that 
he/she was through, but before going back to the classroom, the experi-
menter had to step into the next room and "figure out whose turn it was 
next". The experimenter asked the child to sit and wait for him to 
return and told the. child that while he/she was waiting, he/she could 
play some more maze or block design games if he/she wished to. The 
experimenter reminded the child that he would be back in just a few 
minutes, and then questioned the child to be certain the instructions 
were understood. 
The e.xperimenter provided the subject with the new set of mazes or 
block designs and excused himself from the room. The experimenter then 
proceeded into the adjoining room and video.taped the subject's free-
choice behavior for a period of three minutes through a one-way mirror 
using a Sony AV-3400 videotape camera and recorder. At the end of the 
three-minute period, tile experimenter wrote the name of the next subject 
on a slip of paper and went back into the experimental room. Upon 
entering the room, he gave the subject the name slip and said, "Good! 
You waited for me. is next. Let's go and get him/her." Each 
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child was then taken back to the classroom and the next subject brought 
to the experimental room. 
Experimental Session. The Experimental Session occurred approx-
imately one week following the Baseline Session. Upon arrival in the 
experimental room, each subject was told that he/she would be playing 
the same games as before. For the reward subjects, they were also told 
that if they played the maze L-or block_/ game this time, they would 
get a prize for helping. A tray of rewards was then presented and the 
chilci was told that he/she could choose one and would get it when the 
session was over. To prevent subjects from entering this session with 
misconceptions as to what they would receive for their participation, 
all reward subjects were selected from one classroom and nonreward 
subjects from another classroom. 
The rewards were chosen in an effort to conceptually represent a 
tangible to symbolic reward continuum. Children were allowed to choose 
one of four rewards: (a) a tangible consumable (bubble gum), (b) a 
tangible nonconsumable (animal erasers), (c) a direct token of competence 
(a smile button which the children were instructed to keep for them-
selves), and (d) an indirect token of competence (a "good player" award 
which the children were told would be sent home to their parents 
tc show how well they did) . 
For the nonreward subjects, the Experimental Session was procedur-
ally identical to the Baseline Session. For reward subjects, following 
reward selection, the Experimental Session was identical to the Baseline 
Session except for the inclusion of one additonal question in Phase 3 
designed to assess the attractiveness of the reward ("How much do you 
like the prize you got?"). Subjects responded using the same smile/ 
frown face rating scale utilized in the Baseline Session. Upon 
returning to the experimental room after the Phase 4 three-minute 
free-choice period, the experimenter presented the reward to the child 
in a brown paper bag, and escorted the child back to his/her 
classroom. 
Results 
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For the most part, the means for the boys and girls were virtually 
identical. Preliminary analyses of the data failed to reveal any signi-
ficant main effects of or interactions with Sex. Therefore, the data for 
boys and girls were combined and Sex of subjects was not included as a 
factor in subsequent analyses. All data were analyzed via the Statis-
tical Analysis System (SAS) computer program (Helwig & Council, 1979). 
Raw data for each subject are presented in Appendix H. 
The results are presented generally in the same sequence as that of 
the experimental design. That is, the results of the Pretest Competency 
Session will be presented first, the Baseline Session results next, 
followed by the Experimental Session results. 
Pretest Competency Session 
As a re.TJlinder, only the third-grade subjects participated in the 
Pretest Competency Session. Mean PCSC scores and standard deviations 
are presented by Condition and Task for each of the four PCSC competency 
measures in Table 1. Analyses of these variables failed to reveal any 
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significant main effects for Condition or Task or for any interaction 
involving these variables. For the most part, analyses of the PCSC 
scores resulted in nonsignificant effects,£. <1.00. Therefore, the 
treatment groups proved to be comparable in terms of initial pretest 
PCSC scores. A comparison of the PCSC data of the present study with 
the third-grade normative information provided by Harter (1979) indi-
cated a high degree of similarity both in terms of the mean scores and 
variance. 
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Intercorrelations among the four subscales are presented in Table 2. 
Insert Table 2 About Here 
The highest correlations were those between General self-competence and 
each of the three other competence variables, and between the 
Physical and Social subscales. The relationship between the Cogni-
tive subscale and both the Social and Physical subscales tended to be 
lower. These results are similar to those reported by Harter (1979). 
Baseline Session 
Baseline Session means and standard deviations are presented in 
Table 3 by Grade and Condition. Although the groups are designated as 
Insert Table 3 About He.re 
"Nonreward" and 11Reward 11 , it is important to remember that all subjects 
performed under nonreward conditions during the Baseline Session. 
Therefore, any initial differences between the Nonreward and Reward 
groups merely reflect sampling differences. 
Analysis of Phase 1 pretask verbal assessment items failed to 
reveal any significant main effects for Condition or Task. There were, 
however, large significant grade differences. The nursery school 
children scored significantly higher on the general game competency 
item, K_(l,64) = 30.32, .E. < .001, the specific task interest item, f(l,64) 
7.44, .E. <,01, and the specific task competency item, K_(l,64) = 17.73, 
.£ <.001. These results were due to the fact that 80% of the younger 
children chose the face with the largest smile (rating = 5) on every item, 
while the third-grade children used the scale in a more discriminating 
way. Analyses of Phase 2 task performance variables failed to reveal 
any significant differences by Condition, Grade, or Task, indicating 
that the groups were initially comparable. 
The analyses of the Phase 3 posttask verbal assessment items re-
vealed trends similar to those of Phase 1. There were no significant 
differences for Condition or Task, and nursery school subjects scored 
higher than third-grade subjects on both Phase 3 items, Analysis of 
these differences resulted in a significant main effect for Grade only 
on the perceived difficulty item, K_(l,64) = 17.13, .E.< .001. As in 
Phase 1, these results were again due to the predominance of. 
extreme smile responses on the part of the nursery school children. 
For the Phase 4 free-choice period, the measures of interest and 
performance were taken from the videotaped records for each subject. 
The measure of interest was time spent on task. The measures of 
performance were the number of items attempted, number of items comple-
ted, mean time per item attempted, mean time per item completed, mean 
difficulty level per item attempted, and the mean difficulty level pe~ 
item completed. To determine the reliability of the scoring system, two 
judges, one of whom was blind to the subject's assigned condition, 
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scored the videotapes independently. The resulting Pearson .E_s between 
the scores of the two judges ranged from . 94 (.E.. <. 001) to . 90 (_E. <- 001) • 
Analysis of Phase 4 free-choice interest (time on task) failed to 
reveal any initial differences for Condition, but did reveal large 
Grade and Task differences. The third-grade subjects had significantly 
higher free-choice interest scores than did the nursery school subjects, 
£_(1, 64) = 36. 51, .E.. <.001. Maze-task subjects spent significantly more 
time on task than block-design subjects, !_(1,64) = 12.81, .E.. <.001. 
There were no significant interactions between the variables. 
Analysis of the free-choice performance variables failed to reveal 
any significant differences between Nonreward and Reward groups for 
any measure, but did reveal signficant Grade and Task differences. 
Older children (a) attempted significantly more items, _E:.(1,64) = 5.86, 
.E.. <,05; (b) spent significantly more time per item attempted £_(1,64) = 
21.29, .E.. <.001; (c) spent significantly more time per item completed, 
E_(l,64) = 9.56, .E.. <.01; and (d) attempted significantlymore diffi-
cult items, £_(1,64) = 9.92, .E..< .005 than did the nursery school 
chEdren. 
Analysis of Task differences also revealed that subjects in the 
maze task (a) attempted significantly more items, £_(1,64) = 21.25, 
.E.. <.001; (b) completed significantly more items, £.(1,64) = 39.12, 
.E.. <.001; (c) attempted significantly more difficult items, !'._(1,64) = 
10.08, .E. <.005; and (d) completed significantly more difficult items 
£_(1,64) = 13.91, .E.. <.001 than did block-design suOJects. Interactions 
between these variables failed to reach significance for any measure. 
In summary, analyses of the Baseline Session data revealed large 
differences between the older and younger children. These differences 
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were evident in both the verbal assessment items and in the free-choice 
measure; significant task differences were found also on the free-choice 
measures. Analyses failed to reveal any initial differences between 
conditions, suggesting that the groups were comparablein terms of 
initial Baseline Session scores. 
Experimental Session: Reward Effects 
The mean results and standard deviations for the Experimental Ses-
sion,in which rewards were provided to one-half of the subjects, are 
presented in Table 4 by Grade and Condition. Because of the large 
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Grade differences found in the Baseline Session, the results for all 
subsequent analyses were performed separately for each grade. Analyses 
of reward effects were performed on difference scores, created by 
subtracting the subject's score obtained in the Baseline Session 
from his/her score on that very same measure obtained in the Exp-
erimental Session (Difference = Experimental Session score - Baseline 
Session score). Each subject's own initial level provided a base from 
which subsequent change could be judged. This allowed the results to be 
analyzed in terms of the degree and direction of change a subject dis-
played from the Baseline to the Experimental Session. 
A positive difference score would indicate an increase in scores from 
the Baseline to the Experimental Session, while a negative difference 
score would indicate a decrease in scores. 
Phase 1: Pretask Verbal Assessments. For both the older and 
younger children, analyses of Phase 1 difference scores failed to 
reveal any significant main effects of Condition on any of the four 
Phase 1 pretask verbal assessment items. For both ages, Baseline and 
Experimental Session Phase 1 difference scores means were virtually 
identical for both conditions. 
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Phase 2: Task Performance. For the older children, reward subjects 
were found to have significantly lower task performance difference 
scores than nonreward subjects, !_(1,44) = 12.34, .E. <.001. This result 
was due to the fact that the nonreward subjects improved significantly 
from the Baseline to the Experimental Session,!_(23) = 3.13, .E. <.01, 
while reward subjects performed at a significantly lower level in the 
Experimental Session than they did in the initial Baseline Session, 
!_(23) = -2.07, .E. <.05. 
For the younger children, the pattern of results was the same as 
for the older children. Reward subjects had lower Phase 2 task per-
formance difference scores than nonreward subjects, however this 
difference failed to reach significance. Nonreward nursery school 
subjects performed significantly better in the Experimental Session 
than they did in the Baseline Session, !_(11) = 2.60, .E. <.05, while the 
nursery school reward subjects performed approximately the same in 
both sessions. 
In order to ascertain whether the Reward/Nonreward performance 
differences could have been due to differences in the amount of time 
reward and nonreward subjects spent completing and checking their 
answers, analyses of completion times were performed. The results from 
these analyses revealed that reward and nonreward children took com-
parable amounts of time to complete the items, and there were no signi-
ficant differences between reward and nonreward subjects for either age 
group. Thus the Reward/Nonreward Phase 2 task performance differences 
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were not due to differences in time on task. 
Phase 3: Posttask Verbal Assessment. For the third-grade children, 
analysis of Phase 3 task difficulty difference scores revealed that 
reward subjects perceived the task to be of significantly greater diff-
iculty than did nonreward subjects, E_(l,44) = 6.53, .E. < .05. For the 
nursery school children analyses failed to reveal a significant diff-
erence between the reward and nonreward groups on this item. There were 
no Reward/Nonreward differences in posttask interest for either age. 
Reward subjects found the rewards very attractive(!':!= 4.98). 
Phase 4: Free-choice Behavior. Mean Phase 4 free-choice interest 
(time on task) difference scores are presented in Table 5 with their 
standard deviations by Condition, Grade, and Task. Reward subjects at 
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both grade levels had lower and more negative difference scores than did 
nonreward subjects. Because of high betweer ..-subj ect variation, particu-
larly for the nursery school children, the analyses of the reward and 
nonreward differences failed to reach significance for either age. 
However, the results for the older children did approach significance, 
!_(1,44) = 3.22, .E.. <.10. Further examination of Table 5 reveals that the 
predominant detrimental effect of reward on free-choice interest 
occurred in the block design task for the older children and in the maze 
task for the younger children. Analysis of this Reward/Nonreward :~ Task 
interaction only approached significance, f(l,44) = 2.74, £. < 10. The 
reward subjects on the block design task had significantly lower inter·· 
est difference scores than nonreward subjects, ~(23) = 2.88, £_< .05. 
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This was also the case with younger children on the maze task where the 
reward subjects had lower difference scores than the nonreward subjects, 
but this difference only approached significance, ..!:_(11) = 2.72, P< .10. 
In order to determine whether the performance differences found 
during Phase 2 were related to the interest differences found during 
Phase 4, Pearson product-moment correlations were computed between the 
Phase 2 task performance difference scores and the difference scores 
obtained on the Phase 4 free-choice interest measure. The resulting 
correlation was found to be extremely low (£ = +.07) indicating that 
the changes in performance during Phase 2 was not correlated with 
the changes in free-choice interest in Phase 4. 
Analyses of Phase 4 free-choice performance differences failed to 
reveal any significant differences due to conditions for any of the 
identified performance variables. However, examination of the free-
choice data indicated that the effects of rewards varied as a function 
of the difficulty of the items. As a result, the Phase 4 free-choice 
materials were separated into two groups based upon level of difficulty, 
as determined by their normal order of presentation in the Wechsler 
scales. The results for free-choice items 1, 2, and 3 for both the maze 
and block design task were combined and designated as the low-difficulty 
group items, and the results for free-choice items 4, 5, 6, for the 
block design and items 4, 5, 6, and 7 for the maze task were combined 
and designated as the high-difficulty group items. 
Analyses of free-choice interest failed to reveal any signif i-
cant Reward/Nonreward differences on either the low- or high-difficulty 
items. Both older and younger and younger children increased the amount 
of time spent on high-difficulty items from the Baseline to the 
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Experimental Session, and decreased the amount of time spent on the low-
difficul ty items. The difference scores on both the low- and high-
difficulty items were approximately the same for reward and nonreward 
subjects at both ages. 
For the older children, analyses of Phase 4 free-choice performance 
difference scores failed to reveal any significant Reward/Nonreward 
differences on the low-difficulty items, but did reveal significant 
Reward/Nonreward differences on the high-difficulty items. Nonreward 
and reward subjects attempted approxmiately the same number of 
high-difficulty items, however nonreward subjects completed signifi-
cantly more high-difficulty items in the Experimental Session relative 
to the Baseline Session than did reward subjects, F(l,44) = 8.18, 
.E. <.01. As a result, nonreward subjects completed a signficantly 
higher proportion of high-difficulty items attempted than reward 
subjects, f(l,44) = 12.60, .E. <.001. These Reward/Nonreward free-
choice performance differences were found to occur even though Reward/ 
Nonreward subjects engaged the task for approximately the same amount of 
time in relation to their initial Baseline Session interest levels. 
For the younger children, rewards again were found to have little 
effect upon the low-difficulty items, but difference score analyses did 
reveal significant: Reward/Nonreward differences on the high-difficulty 
items. Reward subjects were found to have significantly lower free-
choice interest difference scores on the high-difficulty items than 
than nonreward subjects, .!_(1,23) = 6.67, .E. <.05. Analyses of perform-
ance differences during the Phase 4 free-choice period failed to reveal 
any significant Reward/Nonreward differences on either the low- or 
high-difficulty items. 
Immediate and Subsequent Measures of Interest and Performance 
In order to understand the relationship between immediate and 
subsequent measures of interest and performance, intercorrelations 
were computed between all of the Baseline Session measures. Because 
of the large differences between the younger and older subjects 
identified previously, the intercorrelations were computed and 
presented separately for the third-grade and nursery school children 
in Tables 6 and 7 respectively. 
Insert Tables 6 and 7 About Here 
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For the third-grade children, examination of Table 6 reveals a 
complex pattern of interrelationships among the variables. Phase 1 
verbal measures of pretask interest and competency failed to correlate 
with Phase 2 task performance variables, but several Phase 1 measures 
were found to be significantly and positively correlated with each 
other and with the Phase 3 posttask verbal interest measures. Phase 2 
task performance was found to be significantly and positively corre-
lated with the Phase 3 posttask verbal interest measure as well as 
with the Phase 4 behavioral measure of free-choice interest. Phase 3 
posttask verbal assessment of perceived task difficulty was found 
to be significantly and negatively correlated with the number of items 
attempted and completed during the Phase 4 free-choice period in that 
children who rated the task as beging easier also attempted and 
completed more items during the Phase 4 free-choice period, Phase 4 
interest and performance measures were also highly correlated with 
each other. 
For the younger children, because of the extreme clustering 
of Phase 1 and 3 responses on the face with the largest smile, the 
resulting correlations are probably spurious. Examination of 
Table 7 reveals that few of the variables were correlated with one 
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another. Several Phase 1 variables were correlated with each other, 
but failed to correlate to correlate with any other variable. Phase 2 
task performance did not correlate with any other variable. The two 
Phase 3 posttask variables correlated with each other, but not with 
any other variable. The Phase 4 free-choice interest variable failed 
to correlate with any Phase 1, 2, or 3 variable, but did correlate 
highly with the Phase 4 performance variables. 
Correlations between Baseline and Experimental Session measures 
were also computed. Baseline Session and Experimental Session measures 
of the same variable correlated highly. Correlations between different 
variables tended to be fairly low. 2 
Competence and Rewards 
Intercorrelations of the four PCSC variables with the Baseline 
and Experimental Session variables resulted typically in low and 
nonsignificant correlations. Although no one single PCSC variable 
predicted actual performance or interest, Cognitive competence (COG) 
was the best of the four. Subsequent analyses showed COG to be the 
only PCSC variable to be significantly related to reward effects. 
Therefore, presentation of PCSC Competence will focus on the COG 
variable only. 
By performaning a median split, each subject was assigned to 
either a low- or high-COG group based upon his/her Pretest Competency 
COG score. Analyses of Baseline Session data failed to reveal a 
significant difference between the high- and low-COG groups for 
any of the Phase 1, 2, 3, or 4 variables. Therefore, high- and low-
COG groups appeared to be initially comparable with respect to 
measures of task interest and performance. 
Analyses of reward effects during the Experimental Session 
yielded significant COG differences only on the Phase 4 free-choice 
measure of interest. This difference ~as reflected in a significant 
Reward/Nonreward x High/Low-COG interaction, E_(l,40) = 5.80, £. <.05. 
Mean time-on-task difference scores and their standard deviations, 
presented in Table 8 by Condition and COG group, reveal the nature 
Insert Table 8 About Here 
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of the Reward/Nonreward x High/Low-COG interaction. Specific 
comparisons revealed that the low-COG reward group differed signifi-
cantly from the other three groups(£.< .05). Therefore, the detrimental 
effect of reward had its primary effect upon subjects in the low-COG 
reward group. 
Inspection of Phase 4 free-choice performance difference scores 
indicated that the low-COG reward group also had lower and more negative 
difference scores for the number of items completed, the difficulty 
level per item attempted, and the difficulty level per item completed. 
Analyses of these differences failed to reach significance however. 
There were also no significant High/Low-COG differences when the data 
were analyzed according to ·the low- and high-difficulty group items, 
Reward Preferences 
Analysis of reward preferences was based upon the children's 
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selections from the array of incentives presented to them during the 
Experimental Session. For the younger children, all 12 reward subjects 
chose the tangible, edible incentive (gum), while the older children 
selected from all four incentives fairly evenly. Analysis of the 
differences in reward choices (tangible, edible incentive vs. all 
other incentives) resulted in a significant Age difference for reward 
preferences, x_2 (1) = 5.00, £_ < .05. (Baseline and Experimental 
Sessions means and their standard deviations are presented in Appendix 
I by Condition, Task, and Grade. The results of selected statis-
tical analyses are presented in Appendix J.) 
Discussion 
Baseline Session 
The finding that nursery school children did not make subtle 
discriminations in their responses on the smile/frown face format used 
with the verbal assessment items together with recent evidence to 
indicate that individuals may have some difficulty in reporting subtle 
differences in internal states (Wilson, Hull, & Johnson, 1981), 
especially in the case of very young children (Smith, 1975), would 
seem to make an attributional analysis of intrinisic motivation less 
plausible in the case of very young children. The data do not 
lead to the conclusion that young childr2n cannot make these 
subtle distinctions, only that they did not do so in the present 
experimental situation using the present measures. 
The finding that older children remained on task longer and 
attempted and solved more items during the free-choice period than 
younger children, would support Harter's (1975, 1978b) contention 
that the desire to solve cognitively challenging problems increases 
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with age and becomes an increasingly important determinant of intrinsic 
motivation. These results would also be consistent with Zigler's 
(1963) position that developmentally more advanced children are 
more responsive to intrinsic types of rewards. 
An.other finding of the Baseline Session was a significant Task 
difference. For both ages, the maze task was more attractive during 
the Phase 4 free-choice period than the block design task. This 
was especially true for the older children whose time-on-task 
measures of free-choice interest were close to the ceiling. 
There seems to be two possible explanations for the large Task 
differences. First, the maze task was found to be less difficult, as 
evidenced by fasted solution times and increased proportion of correctly 
completed items, than was the block design task. This probably 
resulted in a higher success rate for maze-task subjects, which may 
in turn have increased the subject's feelings of competence and 
effectance. 
Second, the maze task is an activity that yields some lasting, 
tangible evidence of the child's performance. With block designs, the 
blocks that yield the solution must be taken apart in order to attempt 
the next design, leaving no evidence of the previous solution. If, as 
some theorists have pointed out (Boggiano & Ruble, 1979; Harter, 1978b; 
White, 1959), the feedback of competence is a major determinant of 
intrinsic motivation, then those tasks which provide more enduring 
and concrete evidence of competence may be more intrinsically 
motivating. 
Experimental Session 
Although there were no measureable effects of rewards upon the 
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Phase 1 pretask verbal assessments of interest and competence 
regardless of age, rewards did affect Phase 2 task performance. The 
Phase 2 Reward/Nonreward task performance data appear to be consistent 
with McGraw's (1978) prediction model of the selective effects 
of rewards. According to this model, rewards are predicted to lead 
to performance decrements on tasks which are initially attractive 
and require heuristic solutions (i.e., those task requiring insight 
and perceptual reorganization in order to solve the problem). 
Rewards are predicted to enhance performance on task that are 
either aversive or require algorithmic solutions (i.e., those tasks 
in which the solution to the problem is straightforward and requries 
rote, mechanical skills). 
For the older children, the block design and maze tasks involved 
more perceptual organization than the same tasks for the younger 
children. These subscales of the WISC-R and the WPPSI are somewhat 
different. The tasks for the younger children rely much more upon 
rote mechanical copying skills than those same tasks for the elder 
children. Therefore, if rewards hamper performance in more heuristic 
cypes of tasks, one would expect the performance of the older children 
to be more adversely affected by rewards than the younger children as 
was found in the present study. These findings are also in line with 
these developmental findings of Moran (19 78) . 
Although McGraw's (1978) raodel provides predictions as to when 
tewards should be expected to facilitate or hinder performance, it 
does not provide an adequate explanation of the predictions it 
makes. The present data would also appear to be consistent with the 
hypothesis of developmental regression under reward (:Fabes e.t al., in 
press). Given that any decline in scores on an IQ subtest could be 
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interpreted as a decline in a subject's level of intellectual maturity 
and functioning,the results give some further support to the idea that 
rewards may affect the developmental level at which a subject 
approaches a task. The present data suggest that the effect of 
regression may be a function of the initial developmental level of the 
subject. This result would be consistent with the conclusions of 
Moran (1978) and those of Danner and Lonky (1981) which suggest that 
rewards do not have a uniform detrimental effect upon children's 
task performance and may depend upon the developmental level of the 
child. 
If rewards affect a subject's level of functioning, then those 
individuals at higher levels logically should be more adversely 
affected than individuals at lower levels. Because very young 
children are already responding at a low absolute level, regression 
may not be possible. There would, hypothetically, be a minimum 
level from which performance could not regress. For the younger 
children in the present research, although rewards did not produce a 
significant detrimental effect on their performance, it is interesting 
to note that reward subjects did not show the same improvement from 
the Baseline to the Experimental Session as the nonreward subjects. 
Although various theoretical accounts of the adverse effects of 
rewards focus chiefly on motivational effects, they have recently 
been expanded to account for performance effects as well. Lepper and 
Greene (1978b) point out that performance decrements under reward 
conditions may be viewed as a by-product of an immediate decline in 
intrinsic motivation. However, this view was not supported in the 
present data in that innnediate interest was not affected by rewards. 
Although the results failed to reveal that rewards affected 
posttask interest, rewards did affect the older children's 
perceptions of task difficulty. For the older children, reward 
subjects perceived the task to be of greater difficulty than non-
reward subjects. This finding suggests that rewards may have their 
detrimental effects by affecting subsequent perceptions of the task 
itself which may in turn affect an individual's subsequent 
interest and willingness to engage the cask. Hom (Note 4), Deci 
and Ryan (1980), and Danner and Lanky (1981) also provide evidence 
along these lines. 
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While there were not apparent effects of rewards on intrinsic 
interest as assessed by the Phase 1 and 3 verbal assessment measures, 
there were some effects of rewards on the Phase 4 free-choice 
behavioral measure of intrinsic motivation. The effects of rewards 
on free-choice task engagement appeared to be a function of initial 
interest and perceived task difficulty. This was evidenced as the 
effects of rewards on subsequent free-choice interest occurred only 
in those tasks which were found to be of moderate initial levels of 
intrinsic interest as measured during the Baseline Session. The 
predominant effects of rewards occurred on the block design task for 
the older children and the maze task for the younger children. When 
the task was most intrinsically interesting, as was the case for the 
maze task for the older children, or least intrinsically interesting, 
(i.e., the block design task for the younger childr~n), rewards had 
little effect upon intrinsic interest. These findings are in line 
with the conclusions of Arnold (1976) and Calder and Staw (1975) that 
rewards result in a decrease in the level of intrinsic motivation 
only when an individual has a moderate intrinsic motivation to 
perform an activity. 
By examining the effects of rewards on the high- and low-
difficulty items during the Phase 4 free-choice period, the present 
research provided some interesting insight into the ways in which 
rewards undermine intrinsic interest that have not been found in 
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prior research. For the older children, rewards affected free-choice 
interest on both the low- and high-difficulty items equally. Rewards 
seemed to simply drive the older children off the task. For younger 
children, the predominant effect of rewards was primarily to drive 
them off the high-difficulty items. However, the low-difficulty items 
for the younger subjects were so simple that they were generally 
solvable within a few seconds. Therefore, the total time spent on 
low-difficulty items for the younger children was so low to begin 
with that rewards were severely limited in their ability to lower time 
on task. 
It was on Phase 4 free-choice performance that the major effects 
of rewards were found. For the older children, there were no effects 
of rewards on free-choice performance for the low-difficulty items. 
Although both groups spent approximately equal amounts of time and 
at~empted approximately the same number of items on the high-difficulty 
items, nonreward subjects tended to complete a significantly 
greater proportion of the high-difficulty items they attempted than 
did the reward subjects. It seems as though reward subjects were just 
as motivated to attempt and engage high-difficulty items. but failed 
to perform as well as nonreward subjects in correctly completing those 
high-difficulty items attempted. These results provide evidence 
that the effects of rewards may be more complex than previously 
reported and may not be limited to or dependent on time-on-task 
engagement (Harter, 1975). Perhaps the reason that these types 
of findings have not been previously reported is that the tasks 
commonly employed in the intrinsic motivation literature have 
been ones that provided no range of difficulty levels from which 
to choose. The present findings would seem to argue for the 
inclusions of a wider range of task difficulty with the research 
design. 
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For the younger children, rewards again failed to have any 
significant effects on free-choice performance on the low-difficulty 
items. However, on the high-difficulty items, rewards had a 
detrimental effect upon free-choice time on task but not upon free-
choice performance. For the younger children, reward subjects engaged 
the high-difficulty items for a significantly less amount of time than 
nonreward subjects, but still were able to attempt and complete 
approximately as many high-difficulty items as nonreward subjects. 
This finding would seem to indicate that for the younger children, 
those few reward subjects who remained on task tended to be only those 
subjects who solved the high-difficulty items correctly. However, 
because of the very small numbers of younger children who actually 
attempted and completed the high-difficulty items, speculation as to 
the reason why this result would occur would seem to be inapµro-
pria te until it can be replicated further with a larger 
sample. 
One further point that should be made about the Experimental 
Session free-choice period is that the measures of free-choice 
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interest and performance were taken in the same room that the experi-
ment was conducted. As Lepper and Greene point out, intrinsic 
motivation "can be inferred from behavior only in situations in 
which every attempt has been made to eliminate salient extrinsic 
contingencies which would otherwise be expected to control behavior" 
(1976, p. 26). Therefore one could argue that the present failure to 
find strong Reward/Non~eward differences in subsequent free-choice 
interest may have been due to the fact that reward subjects may 
have continued to expect further reinforcement by remaining in the 
setting in which reinforcement had previously been received. However, 
the behavior of the children did not in any way indicate that they 
expected further reinforcement nor did it indicate that they had any 
awareness of the fact that they were being observed. Furthermore, 
the present procedure was comparable to those use by other researchers 
who have found the detrimental effects of rewards on intrinsic 
motivation (Deci, 1971, 1972). 
The findings regarding competence indicated that the major effect 
of rewards on free-choice interest was found in those subjects who 
were low in PCSC Cognitive Competence. This finding tends to support 
the idea that those individuals who are low in PCSC Cognitive 
Competence may be more extrinsically oriented and therefore more 
susceptible to reward effects (Harter, 1979). 
Tne PCSC competence measures failed to be significantly related 
to actual performance or interest. This may be due to the fact chat 
Harter developed the PCSC to measure academic competence and the tasks 
employed within the present research were not traditional academic 
activities. However, given the overall low predictive power of PCSC 
competence in the present study, any explanation or conclusion 
regarding PCSC competence should be withheld until stronger evidence 
is obtained. 
Immediate vs. Subsequent Measures of Interest and Performance 
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For the older children in the Baseline Session, pre.task initial 
measures of interest and competence failed to predict actual perform-
ance or subsequent free-choice interest. In fact, the only variable 
to significantly predict subseqeunt free-choice interest was immediate 
task performance. However, neither immediate performance nor subse-
quent interest in the Baseline Session predicted reward effects during 
the Experimental Session. Also, those who dropped in performance from 
the Baseline to the Experimental Session were not necessarily the 
same individuals who dropped in free-choice interest from the Baseline 
to the Experimental Session. 
For the younger children, neither measures of irmnediate task 
performance nor subsequent free-choice interest were related to each 
other. This finding would be line with previous research which 
suggests that preschool-age children may lack the cognitive skills 
necessary to integrate the relevance of past-performance information 
in predicting future outcomes and performance (Parsons & Ruble, 1977; 
Shaklee & Tucker, 1979). 
The inclusion of both self-report and behavioral measures of 
intrinsic interest in the present study allowed for direct comparisons 
of the two. The. generally low correlations would seem to suggest 
that self-report interest is not equivalent to intrinsically motivated 
free-choice behavior. This conclusion would be in line with those 
of Arnold (1976) and McGraw and Mccullers ( 1979) and would argue for 
the use of more and varied pre-, immediate-, and posttask measures 
of performance and interest. 
Summ~and Conclusion 
The inclusion of a nonreward Baseline Session provided a 
somewhat unique opportunity to explore and assess intrinsic 
motivation itself and to assess the effects of rewards on 
intrinsic motivation and performance of children by providing 
an empirical level from which any subsequent change could be 
measured. Bandura and Schunk (1981) have also noted that 
although the effects of rewards on intrinsic motivation have 
been of great concern recently, there has been considerable 
neglect of the issue of how intrinsic motivation is developed 
and in the preexisting conditions that may determine initial 
interest levels. 
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The results of the present study concerning intrinsic motiva-
tional levels suggest that the task and the developmental level of the 
child are important in determining the extent to which rewards 
affect performance and intrinsic motivation. Task performance was 
found to be the only predictor of free-choice interest and this was 
again found to be dependent upon the task difficulty and the child's 
developmental level. 
The present results suggest that immediate task performance and 
subsequent free-choice interest may not be affected by the same 
mechanism. Within the present experiment alone, there were instances 
whe~e performance differences were found, but interest differences 
were not (i.e., the maze task for the older children); where interest 
differences were found but not performance differences (i.e., the maze 
3~ 
task for the nursery school children); where neither performance nor 
interest differences were found (i.e., the block design task for the 
nursery school children); and finally where both perfonnance differ-
ences and interest differences were found (i.e., the block design task 
for the third-grade children). Clearly no one uniform effect 
existed and this would seem to indicate that neither performance nor 
interest differences are sufficient in and of themselves to explain 
the other. Therefore, it seems that although immediate task 
?erfonuance and subsequent interest have been found to be related to 
each other in certain situations, such as with the third-grade children 
during the Baseline Session, the introduction of rewards appears to 
disrupt both performance and interest in manners that may be 
independent of initial relationship between the two and in ways that 
may be different for each measure. 
One possible limitation within the present experiment 
the fact that the manipulations of rewards and the subsequent free-
choice period occurred in the same setting and followed each other 
immediately. However, this procedure, as Williams has noted (1980) 
should increase the likelihood that subjects will engage in the 
self-perception process necessary .to produc-e the overjustification 
effect. This process depends on a person's interpretation of the 
reasons for his or her perfonnance during the contingency period and 
this in turn depends upon the individual's previous experiences and 
perfonrranc.e. 
However, in situations such as the present research, where the 
tasks were fairly novel, the subjects had had little previous experi-
ence with the r:asks and had little baseline information or feedback 
with which to compare their contingency period performance. As 
Williams (1980) concluded, subjects in these situations may "have 
little basis upon which to judge whether their rewarded performance 
is intrinsically or extrinsically motivated, and so may not be able 
to perceive the reward as controlling" (p. 611). This makes a 
self-attributional explanation of the detrimental effects o:f rewards 
in situations such as the present study less plausible. Perhaps 
the inclusion of additional sessions following the Experimental 
Session, and the inclusion of a more naturalistic setting, as 
Lepper and Greene (1978b) have suggested, would further clarify 
this issue. However, the present findings indicate the necessity 
for further exploration of the conditions and processes through 
which rewards affect performance and motivation. The present 
research also indicates the importance of task difficulty as a 
factor in the study of rewards and would argue for its further 
investigation. 
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Footnotes 
1The use of the term "reward" throughout this manuscript refers 
to extrinsic, material rewards, unless otherwise indicated. 
2rntercorrelations for the Experimental Session and between the 
Baseline and Experimental Sessions were also computed, however, due 
46 
to the fact that reward subjects were combined with nonreward subjects 
necessitated the splitting of the subjects by condition. This 
procedure reduced the sample by half and lowered the correlations 
generally below the level of significance. 
Table 1 
Mean PCSC Competency Scores 
By Condition and Task 
PCSC Scores a 
Social Physical 
Condi ti.on SD SD 
~onreward 
Mazesb 2.9 .59 2.6 .49 2.9 .68 
Block Designb 3.1 .59 2.8 .60 3.0 .61 
Reward 
Mazesb 3.2 .69 3.0 .i6 2.9 .51 
Block Design b 3. l .52 3.0 .93 2.8 .80 
a Third-grade chilci.r en only• 
b 
n = 12 
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General 
SD 
2.9 .i4 
3.3 .53 
2.9 .52 
3.0 .6i 
* 
Table 2 
Intercorrelations of PCSC Competency Scores 
Variable Cognitive Social Physical 
Cognitive 
Social .23 
* ** Physical .31 .58 
** ** ** General .53 .46 .55 
..E. (. • 05 
** .E. < • 001 
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Table 3 
Mean Baseline Session Measures 
By Grade and Condition 
~ 
Nursery 11!.!!!!. 
Nonreward ~ Non reward ~ 
.!!. l! §..!! .!!. !! SD .!l H §..!! .!l l! fil! 
Phase 11 Pretask verbal assessments 
l. General interest 12 4.8 .51 12 4.8 .57 24 4,7 ',46 24 4.5 .66 
2. General competency 12 5.0 o.o 12 4.8 .57 24 4.1 .so 24 4.2 .68 
3. Specific interest 12 4.5 • 79 12 5.0 o.o 24 4.5 .65 24 4.3 .92 
4. Specific competency 12 4.6 .78 12 4.9 .29 24 4.4 .51 24 4,3 .79 
Phase 2: Task Performance 
5. Task performance 12 13.0 1.7 12 12.4 2.4 24 11.1 2.4 24 12.6 2.7 
6. Completion tima 12 27.4 11.1 12 29.3 12.1 24 40. J 10.4 24 38.9 11.9 
Phase 3: Posttask verbal assesa!!!!l!. 
7. Specific interest 12 4.6 • 79 12 4.9 .29 24 4.7 .48 24 4.3 .96 
8. Perceived difficulty 12 4.7 .78 12 4.7 • 79 24 3.8 .61 24 3,9 LO 
Phase 4: Free-choice behavio!!_ 
9. Tirue on-task 12 58.3 71.7 12 46.7 59.1 24 128.l 66.3 24 148.l 50.6 
lU. Number of items attempted 12 2.3 2.6 12 2.4 2.4 24 3.1 1.9 24 ,J.8 1.6 
11. Number of items completed 12 1.8 2.2 12 1.8 1.8 24 2.0 1.5 24 2.5 1.8 
12. Time per item attempted 12 14.3 15.5 12 12.8 10.4 24 43.5 36.4 24 41.7 18.3 
13. Time per ltem completed 7 23.7 12.7 9 15.9 8.1 19 46.8 37.2 19 44.9 32.8 
14. Dlf ficul ty level per item 
attempted 12 1.8 l. 7 12 2.5 1.8 24 3.0 1.6 24 3,5 1.1 
15. !Jifficulty level per item 
completed 7 . 3.1 .81 9 2.9 .98 19 2.7 1.5 19 3.0 1.3 
.i::-
\0 
Table 4 
Mean Experimental Session Measures 
By Grade and Condition 
Grade 
Nursery !hl.!.l! 
Nonreward ~ Honreward ~ 
.!!. .!! fill .n .!! fil! .!!. .!i ~ .n .!i ~ 
Phase 11 Pretssk verbal assesamente 
1. General interest 12 5.0 o.o 12 !i.O o.o 24 4.9 .26 24 4.9 .26 
2·. General competency 12 5.0 0 .. 0 12 4.8 .57 24 4.4 .58 24 4.3 .61 
3. Specific interest 12 5.0 o.o 12 4.8 .57 2.4 4.7 .48 24 4.4 .50 
4. Specific competency 12 5.0 o.o 12 4.7 .78 24 4.4 .so 24 4.1 .65 
Phase 2: Task Performance 
5. Task performance 12 14 .1 2.0 12 12.8 2.8 24 12.6 2.9 24 11.7 2. 7 
6. Completion time 12 23.7 8.4 12 26.1 9.5 24 36.2 13.l 24 34.5 10.2 
Phase 3: Pos ttask verbal sssessmente 
] . Specific interest 12 5.0 o.o 12 4.7 ,79 24 4.8 •• 53 24 4.7 .54 
8. Perceived difficulty 12 4.8 .57 12 4,7 .79 24 4.0 ,75 24 3.4 .82 
Phase 4: Free-choice behaviors 
9. Time on-task 12 64.3 66.1 12 31.2 37.1 24 128.7 64.6 24 123.0 65.1 
!U. tlurubcr of items attempted u 3.0 2.9 12 1.6 1. 7 24 3.2 2.1 24 3,3 1.9 
11. Number of items completed 12 2.8 2.7 12 1.4 1.4 24 2.4 2.0 24 2.0 l.8 
12. Time per item attempted 12 15.7 10.9 12 13.1 10.4 24 46.6 37./ 24 39.6 25.9 
13. Time per item completed 8 20.0 8.0 9 15.3 7,3 19 43.9 31.8 19 38.J 20.5 
14. Dif ficul ry level per He'" 
attempted 12 2.4 l.6 12 1.9 1.5 24 3,3 l.6 24 J.8 1.6 
15. Difficulty level per item 
completed 8 3.2 .57 9 2.3 l.l 19 3.3 l.3 19 3,3 1.3 
l.Jl 
0 
Nursery 
Table 5 
Mean Time-On-Task Difference Scores 
By Condition, Grade, and Task 
Condition 
Nonreward Reward 
M SD SD 
Mazes a 25.7 79.6 -4.2 26.0 
Block Design a -13.6 42.0 -26.8 50.7 
Thi=d 
Mazes b -13.0 56.5 -15.0 32.3 
Block Design b 14.1 54.4 -35.3 51.5 
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Table 6 
lnterco1·relations of Basel lne Session Measuren 
Fo1· Third-Grade Subjects 
Variable (,!!.•48) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
··------
Phase 11 Pretask verbal assessments 
l. General i'1terest 
2. General competency .01 
3. Specific interest .34** .01 
4. Specific competency .09 .27 ,06 
~.~e 2: · Task engagement 
5. Task performance .11 -.03 .07 .09 
6. Completion time -.22 -.03 -.01 -.14 -.34** 
Phase 3: P~sttask verbal assessments 
7. Specific interest .46** .04 .46*"' .31"' .29* -.17 
8. Perceived difficulty -.08 -.23 -.05 -.07 .26 .04 .01 
Phase 4: Free-choice behaviors 
9. Time 0'1-task .15 .02 .03 .12 .31* -.27 .06 -.19 
10. Number of items attempted .08 .09 -.Ol .oo .23 -.JO .05 -.32* .11** 
11. Number of items ccmpleted .07 .13 .05 .08 .18 -.19 .16 -.32* ,64** .84U 
12. Time per item attempted .11 -.04 .13 .18 .05 -.22 .01 .19 .47** .17 -.08 
13. Time per· item completed!! .05 .13 .10 .25 .oo -.33 .05 .30 .23 .52*" -.40* .B6** 
14. Difficulty level per item 
attempted .01 .14 .15 .23 .23 -.32 .16 .09 .56** .29* .29* .61** .64*" 
15. Difficulty level per itl!lll 
completeda . .10 .13 .18 .16 .12 -.34* .25 -.04 .62** .24 .46** .64** .17** .69*" 
a !1 • 38 
"E. < .os 
** E. < .01 
\JI 
!'-.) 
Table 7 
Intercorrelations of Baseline Session Measures 
for Nursery School Subjects 
Variabla (!l•24) l 2 3 4 5 6 7 8 9 10 11 12 13 14 
Phaae 1i Pretask verbal assessment• 
l. General interest 
2. General competency -.06 
3. Specific intere~t .69** .04 
4. Specific competency .69** .04 .04 
Phase 2: Task engagement 
5. Task performance .ll .18 ,18 -.OJ 
6. Completion time .28 -.22 .12 .27 .06 
Phase 3: Posttask verbal assessment9 
1. Specific interest .13 -.09 -.09 .26 .01 .lJ 
8. Perceived difficulty -.30 .09 .09 -.46* .17 .06 -. 75** 
Phase 4: Free-choice behaviors 
9, Time on-task .07 .09 .17 -.07 -.02 .37 .17 -.16 
10. Number of items attempted -.08 .OJ .20 -.32 -.01 -.48* -.15. -.02 .79** 
11. Number of items completed -.03 .02 .22 -.25 .09 -.50* -.20 -.01 .75** .95** 
12. Time per item attempted .18 .03 .22 .02 -.05 -.12 -.14 -.04 .82** .57** .53** 
13. Time per item completed8 .17 .18 .oo .17 -.07 .17 .14 -.12 .65** .01 -.04 .97** 
14. Difficulty level.per itea 
attempted .07 -.17 .26 -.17 .03 -.17 -.16 -.03 .68** .78** • 75** .11** .21 
15. Difficulty level per itea 
completed 8 .14 -.20 .26 -.07 .06 -.09 -.14 -.06 .62** .68** .66** .80** .34 .97** 
-----
a 
!!. - 16 
* £. <,05 
IJ1 
•• £. <.01 w 
Table 8 
Mean Time-On-Task Difference Scores By 
Condition and High/Low-COG Group 
Condition a 
Nonreward 
Low-COG b 9.08 
High-COG b -7.92 
Reward 
Low-COG b 
-53 .45 
High-COG b 
-1.15 
a Third-grade children only 
b n = 12 
SD 
45.80 
65.58 
46.75 
20.30 
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APPENDIX A 
LITERATURE REVIEW 
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Over the past 25 years, there has been an increasing awareness 
that extrinsic rewards can have detrimental effects on one's intrinsic 
motivation (Hunt, 1965; Koch, 1956; White, 1959). Recent researchers 
(Deci, 1975; Lepper & Greene, 1978a) have focused on delineating the 
conditions necessary to produce these effects and have developed several 
theoretical accounts of them as well (cf. de Charms, 1968; Deci, 1975; 
Kruglanski, 1975; Lepper, Greene, & Nisbett, 1973). Basic to these 
theories is the idea that extrinsic rewards produce negative effects 
through their capacity to undermine intrinsic motivation in one or more 
ways (see Bates, 1979; de Charms & Muir, 1978; Lepper & Greene, 1978a, 
for recent reviews). 
The detrimental effects of extrinsic rewards have also been found 
on immediate task performance (Condry, 1977; McGraw, 1978). The theories 
that were developed to account for the detrimental effects of extrinsic 
rewards on intrinsic interest have been extended to account for immedi-
ate task performance effects as well (i.e., Lepper & Greene, 1978b). 
This extension, however, has not been found to be a simple and straight-
forward one. For example, conditions thought to be critical to the 
detrimental effects of reward on subsequent interest, such as reward 
contingency, have not been found to be critical to the detrimental 
effects of rewards on immediate task performance ·(Fabes, Moran, & 
Mccullers, in press). 
It would seem, in line with suggestions by Deci (1975), Fabes et ai. 
(in press), Feingold and Mahoney (1975), ana Lepper and Greene (1978b), 
that immediate task performance and intrinsic motivation may not be 
governed by precisely the same fac~ors. Some investigators (Deci, 
Cascio, & Krusell, 1975; Dollinger & Thelen, 1978; Ross, Karinol, & 
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Rothstein, 1976) have found that extrinsic rewards can have a detrimental 
effect on intrinsic interest with no effect upon immediate task perform-
ance. On the other hand, there is also evidence (Arnold, 1976; McGraw 
& Mccullers, 1979; Mccullers, Fabes, & Moran, Note 1) to indicate that 
extrinsic rewards can produce a detrimental effect on immediate task 
performance with no effect upon subsequent intrinsic interest. Clearly, 
further study of the relationship of rewards to intrinsic motivation and 
task performance appears to be warranted. 
Mccullers (1978) reviewed several traditional theories of learning 
and motivation as theoretical accounts of the detrimental effects of 
rewards on immediate task performance and concluded that an adequate 
explanation may involve processes other than learning and motivation. 
Mccullers and his colleagues have found that rewards may affect the 
developmental level at which a subject approaches the task and have 
suggested an alternative theoretical explanantion of the processes 
through which rewards affect human motivation and performance based on 
the idea of developmental regression. By utilizing tasks that were 
sensitive to developmental differences, such as inkblots (Fabes, 1978), 
intelligence tests (Fabes et al., in press; Moran, 1978), and human 
figure drawings (Mccullers et al., Note 1), it was found that subjects 
under reward conditions performed at levels that might normally have 
been expected of less mature subjects under nonreward conditions. Thus, 
performance under reward could he viewed not only as poorer performance, 
but also as "reward-produced regression" (Fabes et al., in press). 
Immediate vs. Subsequent Measures of Performance and Interest 
In order to further clarify the relationship between performance 
and interest, it is necessary to expand the research design typically 
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employed for the study of the detrimental effects of reward. In the 
traditional design utilized by Deci (1972) and by Lepper and his collea-
gues (Greene & Lepper, 1974; Lepper et al., 1973), subjects were induced 
to perform an initially attractive task for a somewhat superfluous 
extrinsic reward. Interest (intrinsic motivation) was assessed during 
a subsequent free-choice period in which the subject neither expected nor 
received rewards. As a result, the major dependent variables have been 
measures of immediate task perfoiiD.ance and/or measures of subsequent 
intrinsic interest. In order to clarify the relationship between 
interest and perfonnance, it is necessary to utilize designs that include 
on-task measures of interest and post-task measures of performance as 
well. 
Few studies have employed both immediate and subsequent measures 
of performance and interest. In one such study, McGraw and Mccullers 
(1979) failed to find any linear relationship between on-task and post-
task measures of interest and performance. Harackiewicz (1979) found 
low, but significant correlations between on-task measures of interest 
and performance. On- and post-task measures of interest were found to 
be highly correlated with each other. However, she failed to find a 
significant correlation between on-task performance and posttask 
interest. Posttask measures of performance failed to correlate with 
any variable. In these studies it is important to note that on-task 
and posttask correlations were performed with reward and nonreward 
subjects combined, Thus, the immediate vs. subsequent measures were 
confounded with treatment effects. One way to overcome this problem 
would be to take baseline, nonreward measures of performance and 
interest first and analyze data from the experimental session separately. 
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Subject Differences 
When all the conditions thought necessary to produce the negative 
effects of rewards are met, there are often individual subjects whose 
measures of interest and performance remain unchanged or even improve 
under extrinsic incentive conditions (i.e., Davidson & Bucher, 1978; 
Feingold & Mahoney, 1975; McCullers et al., Note 1; Hom, Note 2). Why 
these differences occur is an interesting question and although individ-
ual differences have been noted for their potential importance (Condry, 
1977), they have not received adequate empirical attention. 
Aside from demonstrating the detrimental effects of reward over 
a wide age range, e.g. nursery school children (Lepper et al., 1973); 
elementary school children (Kruglanski, Alon, & Lewis, 1972); high 
school students (Kruglanski, Friedman, & Zeevi, 1971); college students 
(Deci, 1972); and adults beyond college age (Kruglanski & Cohen, 1973), 
few studies have reported any other significant subject differences. 
Irrlividual differences that have been found to be related to the 
detrimental effects of reward include: Sex of subject (Deci, 1972); 
initial interest level (Lepper et al., 1973); and initial ability level 
(Moran, 1978). However, none of these studies systematically explored 
individual differences. 
Competence 
During the last few years, there have been several suggestions that 
the undermining effects of reward are not an inevitable outcome and that 
an individual's feelings of competence may be a key factor in mediating 
the detrimental effects (Arnold, 1976; Boggiano & Ruble, 1979; Deci, 
Cascio, & Krusell, 1975; Karinol & Ross, 1977; Harackiewicz, 1979). The 
importance of the c.oncept of competence is also evident in its role 
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within a wide array of different theoretical approaches (Csikszent-
mihalyi, 1975; de Channs, 1968; Deci, 1975; Harter, 1978; White, 1959). 
White (1959) first utilized the concept of competence in his 
classic paper "Motivation reconsidered: The concept of competence" 
(p. 297). In this paper, White took a critical look at the traditional 
drive theory models of Hull (1943) and Freud's (1924) psychoanalytic 
instinct theory, and found them to be incomplete and inadequate motiva-
tional models of behavior. White (1959) argued that behaviors such as 
exploration, curiosity, mastery, and play could not be adequately 
explained by the reduction of organic drives, by secondary reinforcement, 
or by anxiety reduction. He went on to propose that such behaviors 
depend upon effective interaction with the environment and reflect an 
urge towards competence. He viewed competence as a general personality 
and motivational orientation that impels the organism toward feelings 
of efficacy. However, while many recent investigations of the relation-
ship between competence and intrinsic motivation have utilized White's 
(1959) theoretical concept, they have operationally defined competence 
in a rather narrow manner as mere success/failure feedback and exper-
iences provided by the experimenter within the experiment itself 
(i.e., Boggiano & Ruble, 1979). From their perspective, it has been 
argued that intrinsic interest varies directly with information regard-
ing competence or incompetence conveyed by means of rewards, (cf. Deci, 
1975; Lepper & Greene, 1978b). 
Harter (1978, 1979) felt that White's general notion of competence 
had great appeal but lacked specificity. She began work to operation-
alize the competence construct so that it could be put into researchable 
hypotheses. As a result, Harter (1979) developed a scale designed to 
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measure a child's perceptions of his/her competence. In developing 
this scale, Harter isolated four components of competence thought to be 
relevant to the elementary school child. This differentiated approach 
reflects her belief that children typically do not view themselves as 
equally competent in all domains. These components are: (a) Cognitive 
competence, (b) Social competence, (c) Physical competence, and (d) 
General competence. Using her scale, Harter (Note 3) found that when 
children expected to be graded on their work, low-competence children 
choose easier problems but high-competence children were unaffected. 
This finding then provided evidence that perceived competence may 
play an important role in determining whether or not the detrimental 
effects of rewards occur. 
Task Differences 
Although the adverse effects of reward have been demonstrated over 
a wide range of tasks (as noted in the introduction to the journal 
article portion of this thesis), few studies have varied the task within 
the experiment. Calder and Staw (1975) varied the attractiveness of 
the task in their research and found that rewards decreased interest 
in the interesting task and enhanced interest in the boring and dull 
task. Arnold (1976) found that when the task was extremely and unambig-
uously highly interesting (intrinsically motivating), reward had no 
effect upon subsequent intrinsic motivation. Kruglanski has shown 
(Kruglanski, Riter, Amitai, Margolin, Shabtai, & Zaksh, 1975; Kruglanski, 
Riter, Arazi, Agassi, Montegio, Peri, & Peretz, 1975) that when rewards 
were endogenous to the task, they enhanced intrinsic motivation. When 
rewards were exogenous to the task, they surpressed intrinsic motiva-
tion. These findings give support to the idea that the motivational 
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context may interact with the task and perhaps even with the alternative 
materials and activity options that are made available to the subjects 
during the subsequent free-choice period. 
The effects of rewards on immediate task perfonnance have also been 
found to vary with the type of task utilized. McGraw (1978) reviewed 
numerous studies and sought to identify the critical features of the 
tasks in which rewards had been found to produce detrimental effects as 
well as those in which rewards were found to facilitate performance. As 
a result of this review, McGraw (1978) developed a two-factor model that 
predicted when rewards should have either a facilitating or detrimental 
effect on performance. McGraw predicted a detrimental effect of reward 
only on tasks that are initially attractive (the Attractive-Unattractive 
dimension) and require heuristic solutions (the Algorithmic-Heuristic 
dimension); that is they require insight and discovery to appropriately 
structure and solve the problem. McGraw labeled these tasks as Attrac-
tive-Heuristic. The model predicted that rewards should enhance 
performance on all other combinations of the two factors. Research 
(Fabes et al •• in press; McGraw & McCullers, 1979) has provided some 
support for McGraw's (1978) prediction model, thus implicating the role 
of task differences within the immediate performance context as well. 
Mccullers and his colleagues (Fabes, 1978; Fabes et al., in press; 
Moran, 1978; Mccullers et al., Note 1) have recently stressed the 
importance of utilizing tasks that are sensitive to developmental 
differences within the effects-of-rewards research. By employing such 
tasks, the developmental level at which subjects perform may be 
assessed and thus may provide a basis for further assessing the theor-
etical value of the developmental regression viewpoint noted earlier. 
63 
Developmental Differences 
It has already been noted that the undermining effects of rewards 
have been found to occur in preschool-age children even though these 
young children do not appear to use the "discounting principle" demanded 
by some theoretical models (Smith, 1975). Thus, the determinants of the 
adverse effects of rewards may vary with age. 
The period from 5 to 7 years of age is one of pronounced develop-
mental changes. Prior to 5 years of age,. the pattern of findings 
obtained with young children resembles those obtained with nonhuman 
animals. After 5 years of age, the pattern of findings is similar to 
that found with human adults (see White, 1965). Some of the changes 
that have been found to occur in this 5-7 years age range include: 
(a) Changes in the learning process (Kendler & Kendler, 1962.) ; (b) 
perceptual changes (Bruner, 1964); (c) changes in orientation of loco-
motion (Piaget, 1959); (d) changes in the stability of intellectual 
processes (Goodenough, 1954); and (e) changes in the process of inter-
nalization (Vygotsky, 1962). The importance of this age range is also 
evident in a number of theoretical explanations of cognitive development 
(Freud, 1924; Luria, 1961; Piaget, 1960; Vygotsky, 1962). If the 
determinants of reward's adverse effects on performance and motivation 
differ with developmental level, one potentially fruitful place to 
search for these determinants would be among subjects on either side of 
the 5-7 year age range. 
Harter (1978) has argued for examining the effects of rewards 
developmentally. Harter hypothesizes that young children are develop-
mentally morE dependent upon external reinforcers and that their intrin-
sic and extrinsic motivational systems are less differentiated than in 
older children. As a result, Harter (1978) proposes that extrinsic 
rewards should "undermine intrinsic motivation less at earlier develop-
mental stages than at later stages" (p. 61). However, Boggiano and 
Ruble (1979), testing Veroff's (1969) developmental theory of achieve-
ment motivation, found no support for Harter's (1978) prediction. 
Boggiano and Ruble (1979) argued that young children may not be 
affected by certain types of competency information. These conflicting 
results perhaps further emphasize the need to explore the detrimental 
effects of rewards within a developmental framework. 
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Developmental differences may also be revealed in the reward 
choices and preferences of children. Base.d on both theory and empirical 
data, developmental accounts of reinforcement have been proposed that 
involve the idea that there is a hierarchy of reinforcers for an indi-
vidual that changes as the individual develops (Forness, 1973; Zigler, 
1963, 1970). Within this hierarchy, maximal reinforcer effectiveness 
lies along a continuum that proceeds from tangible, extrinsic rein-
forcers to more intrinsic and symbolic reinforcers with increasing 
development. Thus, reward preferences may provide further information 
regarding an individual's motivational level and orientation. 
Summary and Conclusions 
Although the detrimental effects of rewards have been repeatedly 
shown on both performance and intrinsic motivation, a clear under~ 
standing of the mechanisms and process through which rewards produce 
their detrimental effects is lacking. This has also been noted 
by behavior modification researchers, such as Davidson and Bucher 
(1978) who suggest that the "conditions necessary and sufficient for 
detrimental effects of extrinsic reinforcement to operate are not 
yet known" (p. 223-224). Several theories have been developed to 
account for the detrimental effects of rewards and these are eloquent 
and impressive in their many forms. However, one cannot help but 
wonder along with de Charms and Muir (1978) "where the minitheories 
are taking us and whether they are based on such similar assumptions 
that they really are not different" (p. 107). Consequently, the 
theoretical alternative of developmental regression under reward, 
discussed here and elsewhere (i.e., Fabes et al., in press), would 
seem to warrant further attention. By utilizing tasks that are 
sensitive to developmental differences in functioning, deeper insight 
into the ways in which rewards affect performance and motivation 
may be obtained. 
In summary, this review of the literature indicates that perhaps 
the greatest research need at this time is to clarify empirically 
and theoretically the relationship between performance and intrinsic 
motivation within the context of the detrimental effects of rewards. 
To do this would seem to require the inclusion of both immediate 
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and subsequent measures of performance and motivation. Related to this 
general goal is the need to better undertand the relative roles and 
contributions of task factors, subject characteristics (individual 
differences), and the developmental level of the subject. The need to 
understand instrinsic motivation in and of itself is also apparent. 
The central aim of this dissertation research project is to generate 
some data that will help resolve these issues. 
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- c-rod to Stifl<Mrd nO!ll'f>;•...: con.Jit1ons. rM• ie;ath• eiftct cf .--rd5 
... the foc:vs ai cur research pra1ect 1o1n1cn you,. e~114 cart1c:i"cated ""· 
Each ch11d w•s qivM tw seirulte o~parwn;t1u· ~~ ~mo,,. • · se,.;n e~ !1th"'' 
MU or ~loclr: d!str,n ~~lems •. rhM1 tasks are- tltane.&r"#i:ed tasts t.hft H"t! u.:.tracthe 
to •rid .1;,MSpr;at• for t.bird g"r"'l!.le ~evel. In t~ f1"t sen;on, """eMl~ rcce1·1e1 
& rewf"d • Thh 1111 d~ ift ~ !-ff-'?"'t t: obtain bue·lirte ,._rlortL1m:C! 1ttf:tt1ation 
Oft uch eMld. :ur1tHJ tft9 s1cori~ ~IS~tint.; ON!•1't1I~ :f t~a· :htldren co.it'"~!l!<t to 
pM'fom under non.-rd tllldlt1c.,, ·.nil• tM otller M.-ll•lf ,,.,.,, told t::.it thsy 
*lid rec1h• thE!'i"' etw:ttce of ~,.; ?!!$ ~°'° tt'l•lr a.rtic1,&t1i;n.. By ecc;.lrin:J ~!11 
l"llWlrd eMldren ._"itll tr.a noftrewru .:h1ld"111, thl· eff!CU of nwras in1y '' 1nvtst~~:at. 
it is taO @arly -co let yev ;;;;-;;;c.tly \lf'f\lt we f'aund. Ht')~~ul It t!'!o: "'~ults 
sllould bit ca..,i•:ed iJy t.'>e .,.,.J of Moy •"'.I l rncour1•• all of ;1cu to 
contact 1!1111! dt tl'Wt t1N 1t r:s.u "'"' obtatn t~!! '"e'S~Jlts. ~lc;n, 1f lny o' I::.o.: :..-Jul!J 
ltta JIR'f fUf"t.:her 1nforutfon co~!f'1'11tHJ th• rne1rt:!'! ~leue: reel ~rff' !'o cr1nuc: 
M Ind £ 11111 b~ r:"OTe Chi!! Moipy -::o: crw.t w1~~ _vou 1iN t.o answer your Q:uestio:i~. 
Aq.ain t th•nt. ,i'O!J lruJ yoar child fat" YIJUt" he lo. I "ieoic. forwo1r'd to hearing 
,.,,. you. 
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APPENDIX C 
THE RESEARCH DESIGN 
76 
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APPENDIX D 
RESEARCH DESIGN AND VARIABLE SEQUENCE OUTLINE 
78 
I. Competency Pretest Session 
A. Harter (1979) Perceived Competence Scale for Children 
administered to third-grade children only. 
1. Cognitive Competence 
2. Social Competence 
3. Physical Competence 
4. General Competence 
II. Baseline Session 
A. Phase 1: Pre-task interest and competency assessment 
1. General game interest 
2. General game competency 
3. Specific task interest 
4. Specific task competency 
B. Phase 2: Task performance 
c. 
D. 
1. Tasks 
2. 
Phase 
l. 
2. 
Phase 
l. 
<>. Mazes 
b. Block Design 
Measures 
a. Task performance standard scores 
b. Response time 
3: Post-task interest and difficulty assessment 
Specific task interest 
Specific task difficulty 
4: Three-minute free-choice period 
Behavioral records (videotaped) 
a. Interest variables 
1. Time spent in on-task play 
2. Time spent in off-task play 
b. Performance variables 
1. Number of items attempted 
2. Number of items completed 
3. Mean time per item attempted 
4. Mean time per item completed 
5. Mean difficulty level per item attempted 
6. Mean difficulty level per item completed 
7. Mean number of errors per item completed 
III. Experimental Session 
A. Nonrewards subjects: Identical to Baseline Session 
B. Reward subjects: Identical to Baseline Session with the 
following exceptions: 
1. Rewards offered prior to Phase 1 
2. Attractiveness of rewards assessed during Phase 3 
3. Rewards given to subjects following Phase 4 
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APPENDIX E 
VERBAL ASSESSMENT ITEMS AND SMILE/FROWN FACES 
80 
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EXPLANATORY NOTE 
The verbal assessment items presented in Appendix E are for 
the mazes. The verbal assessment items for the block designs 
were identical to those for the mazes except for the substitution 
of the word "block" for the word "maze". The items are presented 
in the exact order they were presented to the children during the 
Baseline and Experimental Sessions: Phases 1 and 3. The last question 
question was presented to reward subjects only and only during the 
Experimental Session. 
Contents 
Appendix E-1: Verbal Assessment Items for Phase 1 
Appendix E-2: Verbal Assessment Items for Phase 3 
APPENDIX E-1 
VERBAL ASSESSMENT ITEMS FOR PHASE 1 
Some kida like to pby games BtiT Otl:ler kid• don't like to play ~ames. 
?oint to the face that anowa m• how much you like to pl•Y ~amea. 
OOQQQ 
Some kids play 3a!llH very well BUT Other kids don't play games very well. 
?oint to the Eace that showa ae how well you ?l•y gamea. 
OOQQQ 
Some kids Like ta play mace gamea BUT Other kida don't like to play maze gan;es. 
Point c:o i:he !ace th.at shows me how much you like r:o ?l•Y ~aze games. 
So:e ~ida ,;Jla.y maze .games very w~ll JUT Other ~ids don• 1: ?i<ly maze g.s.mea very iwell.. 
Poinc to the face that dhows me how yell /OU ?iay maze games. 
82 
APPENDIX E-2 
VERBAL ASSESSMENT ITEMS FOR PHASE 3 
Scma kids really liked playin1 the ;:ia~e game 5U'l: Oth~r kido did not really like ?layir.g the 
maze game. 
?~inc ;a the face that shava me haw much you liked ?layin1 the maze same. 
s~me ~ids chouiht the ai&ze iUDe wa• ea1y BUT Other kid& thought the m~ze ~am~ w&d hard. 
Foi:it cu the f~ce that showa me hov ea1y the maze game waa for you. 
3ome kid.a r1?ally liked the pri•• they a:oc &UT Other kida did .-ioc like :he'ir ?ri:e. 
?oiut to ~he face that show1 M how ::nuch you liked the prize you got. 
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APPENDIX F 
FREE-CHOICE MAZES AND DIFFICULTY LEVELS 
84 
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EXPLANATORY NOTE 
Appendix F contains information on the free-choice mazes for 
both the third-grade and nursery school subjects that were used during 
Phase 4 of both the Baseline and Experimental Sessions. Appendix F-1 
contains information concerning the source from which each maze was 
constructed. Appendices F-2 and F-3 contain the actual maze designs 
used during the Phase 4 free-choice period along with their difficulty 
levels. The mazes are reduced approximately 40% of their actual size. 
The mazes are presented in the order of their difficulty and not 
necessarily the order in which they were left for the children during 
the free-choice period. 
Contents 
Appendix F-1: Free-choice maze and difficulty level source 
Appendix F-2: Free-choice maze designs for third-grade 
subjects 
Appendix F-3: Free-choice maze designs for nursery school 
subjects 
APPENDIX F-1 
FREE-CHOICE MAZE AND DIFFICULTY LEVEL.SOURCE 
Difficulty 
level 
1 
2 
3 
4 
5 
6 
7 
Difficulty 
le,, el 
1 
2 
3 
5 
6 
7 
Tilird-Grade Subjects 
Maze 
WISC-R Maze ff:5 rotated 1390 
WISC-R Maze if:6 rotated 90 right 
W!SC-R Maze if:7 rotated 90° left 
WISC-R Maze if:8 rotated 180° 
W!SC-R Maze ff:9 rotated 90° right 
NEW 
NEW 
Preschool Subjects 
~faze 
WPPSI Maze ;fl rotated 180° 
WPPSI Maze #3 rotated· 1800 
WPPSI Sample ~aze rotated 90° left 
WPPSI ~faze ;fr4 rotated 180° 
WISC-R ~1aze ;~J rotated 90° t·ight 
WISC-R Maze #6 rotated 90° Lefc 
WISC-R Maze 1;9 rotated 90° right 
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APPENDIX F-2 
FREE-CHOICE MAZE DESIGNS FOR THIRD-GRADE SUBJECTS 
I I 
r1L I I _, 
Difficulty 1 
Difficulty 2 
I 
I l I I . I I \~I 
1 ~ 
...__ 
r 
11 
~,~ 
l 
Diificulty 3 
D~fficulty 4 
88 
APPENDIX F-2 - CONTINUED 
FREE-CHOICE MAZE DESIGNS FOR THIRD-GRADE SUBJECTS 
~I 
.._, 
11 ,.._.. ---t~ 
_ _..._ _ ___. 
Difficulty 5 
~iHicuicy S 
89 
APPENDIX F-2 ~ CONTINUED 
FREE-CHIOCE MAZE DESIGNS FOR THIRD-GRADE SUBJECTS 
H 
• I I . 
Difficulty 7 
90 
APPENDIX F-3 
FREE-CHOICE MAZE DESIGNS FOR NURSERY SCHOOL SUBJECTS 
Diific1;lty l 
LJ 
IJifficulty 2 
Difficulty 3 
JiLficulty 4 
91 
APPENDIX F-3 - CONTINUED 
FREE-CHOICE MAZE DESIGNS FOR NURSERY SCHOOL SUBJECTS 
I I 
x 
Difficulty 5 
Diffi~ulty ~ 
I I i 
LT11 lll1'_j 
! : I I I I l I i 
11!1! 1~1' 
' ' ' I . I I I I I I I I I .._. ----""'"" I 
I .~ 1 i1 
.1 l~Lrl ---._.~' ! 1! l ':a J ' 
I 'I i ~'-l_J I h, ! 
I I I - I I ;- I 
i I I ' I ' I i ~11~~1JJi 
, ! I 
Difficulty 7 
APPENDIX G 
FREE-CHOICE BLOCK DESIGNS AND DIFFICULTY LEVELS 
92 
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EXPLANATORY NOTE 
Appendix G contains information on the free-choice block designs 
for the third-grade and nursery school subjects that were used during 
Phase 4 of both the Baseline and Experimental Sessions. Appendix G-1 
contains information concerning the source from which each block design 
was taken. Appendices F-2 and F-3 contain the actual block designs 
used during the Phase 4 free-choice period along with their difficulty 
levels. The block designs are presented in their actual sizes. The 
block designs are also presented in the order of their difficulty and 
not necessarily the order in which they were left for the children 
during the free-choice period. Shaded areas represent red areas. 
Contents 
Appendix G-1: Free-choice block design and difficulty level 
source 
Appendix G-2: Free-choice block designs for third-grade 
subjects 
Appendix G-3: Free-choice block designs for nursery school 
subjects 
94 
APPENDIX G-1 
FREE-CHOICE BLOCK DESIGN AND DIFFICULTY LEVEL SOURCE 
Third Grade Subjects 
Difficulty Block 
level Design 
1 WAIS block design card t.Fl 
2 WAIS block design card 4F2 
3 WAIS block design card 1F6 
4 WAIS block design card tf7 
5 WAIS block design card 1F8 
6 WAIS block design card iF9 
Preschool Subjects 
Difficulty Block 
Level Design 
1 WPPSI block design 4f1 colors reversed 
2 WPPSI block design #2 colors reversed 
3 WISC-R block design card {Fl 
4 WISC-R block design card 1F3 
5 WISC-R block design card 4fo6 
6 WISC-R block design card 4F7 
9S 
APPENDIX G-2 
FREE-CHOICE BLOCK DESIGNS FOR THIRD-GRADE SUBJECTS 
Difficulty 1 Difficulty 2 
Difficulty 3 
Difficulty 4 
Difficulty 5 Difficulty 6 
96 
APPENDIX G-3 
FREE-CHOICE BLOCK DESIGNS FOR NURSERY SCHOOL SUBJECTS 
-----------· .. -. ------..... 
Difficulty l 
Difficulty 2 
Difficulty 3 
97 
APPENDIX G-3 - CONTINUED 
FREE-CHOICE BLOCK DESIGNS FOR NURSERY SCHOOL SUBJECTS 
Difficulty 4 
Difficulty 5 
Difficulty 6 
APPENDIX H 
RAW DATA 
98 
EXPLANATORY NOTE 
Appendix H contains the raw data for all subjects for the 
Pretest Competency Session and the Baseline and Experimental Sessions. 
Appendix H-1 contains information concerning the key and codes used 
when interpreting the data. Appendix H-2 contains the Pretest Compe-
tency data for the third-grade subjects only. Appendix H-3 and H-4 
contain the Baseline and Experimental Session data respectively. 
Contents 
Appendix H-1: Variable code and measurement key 
Appendix H-2: Pretest Competency Session raw data 
Appendix H-3: Baseline Session raw data 
Appendix H-4: Experimental Session raw data 
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APPENDIX H-1 
VARIABLE CODE AND MEASUREMENT KEY 
Subject and TaE:k Identifying Information 
Code 
s 
SEX 
AGE 
CON 
GRA 
TASK 
Variable Name 
Subject Number 
Sex of Subject 
Age of Subject 
Experimental Condition 
Grade of Subject 
Task 
!=Male, Z=Female 
(shown in years) 
l=Nonreward, 2=Reward 
O=Nursery School 
3=Third-grade 
l=Mazes 
2=Block Design 
Competency Pretest Session Data 
Code 
COG 
soc 
PHY 
GEN 
Variable Name 
Cognitive Competence 
Social Competence 
Physical Competence 
General Competence 
Baseline and Experimental Session Data (listed by Phase) 
Phase 1 
Phase 2 
Phase 3 
Phase 4 
Code 
GIN 
GCP 
SIN 
SCP 
SS 
SSTM 
PTIN 
PTDF 
ON 
AT 
CMP 
ATTM 
CMPTM 
DIFAT 
DIFCMP 
ERSCMP 
Variable Name 
General Game Interest 
General Game Comp.etency 
Specific Task Interest 
Specific Task Competency 
Performance Standard Score 
Mean Response Time per item 
(in seconds) 
Post-task Interest 
Post-task Perceived Difficulty 
Time-on-task (in seconds) 
Number of items Attempted 
Number of Items Completed 
Mean Response Time per Item 
Attempted (in seconds) 
Mean Response Time per Item 
Completed (in seconds) 
Mean Difficulty Level per Attempt 
Mean Difficulty Level per 
Completion 
Mean Errors per Completion 
Range 
1-4 
1-4 
1-4 
1-4 
Range 
1-5 
1-5 
1-5 
1-5 
1-20 
0-
1-5 
1-5 
0-180 
0-7 
0-7 
0-180 
0-180 
0-7 
0-7 
0-
100 
APPENDIX H-2 
COMPETENCY PRETEST SESSION RAW DATA* 
~ c ( c °' 
l=r I l " • 7 ' I - • I - • 4 
.20 
1 
' l 
;;6 
- 7 
' ' ~8 
, ,.. 
' ., 
" u 
J 
1 
1 
1 
J 
1 
J 
:6 1::. ~ ~ : ~ ' :. ~. i : l ; : e 
·7 ~----~!-----~_,._c~,-~-~·~·'-'-'~--'-~---~_._2____ 
__ 23 ; ""~ l.' 1.7 ,,7 
2'9 2 3.C 1.t. 1.1 "·I 
~C ~ 2 ~.t ~.l ~~3 ?.S 
l.l L ::.< ,c _,4 ,-::: 
L. 2,__ ___ .,., ____ _,-,._; ____ -,;4_~ • I ~ • -, -L , :: 
I. ·... ~ .... _. c • ~ -· • -::i 8 t. 
44 ~ t. 3 • s • f ; • - • c 
l~5 ___ ____,£,__ __ ~2 _____ ~3~· 1 ~ • ~{;_--~' • <; ;; • ~ 
_'-,_,,6~ __ __,,,__ ___ _,,,L;--------"''-~"'"'c;r-·=====-'-,1'----". • c - • - i. • f:. 
t., ' 2 t. ·- • ' : ·' .c 
t.B ~ 2. 2 .•. 9_ "-•.:: i:..t ,,4 
Third-grade children only 
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102 
APPENDIX H-3 
BASELIME SESSION RAW DATA 
c c i ------- ~ ;: ? J ~ [ T 
"' 
c. ~ f r ' 1 ? F .: s c ~ s r t [ i l ! '.' 0 A ~ ' T t .. .. s f _ ~ 0 ~l ?.N . :1 ;: :·; l " .l!. ; . ..lt. •. ..11 .~ "-
APPENDIX H-4 
EXPERIMENTAL SESSION RAW DATA 
--- -- c... -~- ? __ ,. 
~--M--1- f- :i 
r ? F c ~ 
r r A " ·" 
. - --M - ./L. ·-· L. _ r; _;>_ ... 
103 
APPENDIX I 
BASELINE AND EXPERIMENTAL SESSIONS MEANS AND 
STANDARD DEVIATIONS BY CONDITION, 
GRADE, TASK 
104 
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EXPLANATORY NOTE 
Appendix I contains the Baseline and Experimental Sessions means 
and standard deviations for all variables by condition, grade, and 
task. Each condition, grade, and task are identified at the top of 
each page. The reader is referred to Appendix H-1 (p. 99) for variable 
code information. Baseline Session data are presented in the upper 
portion of the page with the Experimental Session data in the lower 
portion of the same page. 
CC~=l GRt=O HSIC=l 
'J ilRI A.BL E 
VAR fARL F 
Baseline Session· 
Experimental Session 
N 
Sl'. J.N CARD 
GE \I ATI ( h 
_G_lll 
.~CP 
SIN 
"' -c·----5: co co a coo _o_._o_c ccn cc c -------~c------::5~.~c~~~-c~J~O~C~C~C-- c.cccccccc 
6 s .o a co o c:c o c • c cc c J cc c 
.; r. p_ -----
SS 
_ _s.s_J~ 
-PTIN 
P T:JF 
_Jl,L· 
;i. T 
CMP· 
-~.lla 
.....C.t1e.Ib.. 
;j I;: .H 
D IFCMP 
FRSC:lP 
__ _c_ ___ ~J_~On<~1o~ck...'.l.c~c~c~c.__ _ ~c.1:...Lccocrc 
t 15.6i666t67 L.5C5~4~~1 
__ ____._f:~ _ _,l'--'3_. ! u b f t t..]__ 4 • 7 ' -: ; '.l c; " 
t 5.GCCOGCCC C.CCCCGCCC 
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cc t\ =2 
VARIABLE 
TA~t<=l 
Baseline. Session 
$Tf::.ti;CXRC 
______ __.C"-'E.._._,\ l.H IC fl 
... "'-~-='Y-"'&~--------'6~ _ _,.,4_. BC co 0 c 00 c • ; ~;; '9 : E E 
_;.._ ______ __,,1-__ --'4-----6 666 6 6 6 7 C • 8 1c4 c; ~ 5 E._ 
GCP t ~.cccocccc c.ccc:occc 
s.r N' 6 s.Go.aaracoa;~ c •. acccccc c 
__ sc._p__ -~--~s 3 .. 3 3 ; 3 J a • 4 c e 2 4 E 2 .:; 
SS 6 12 .. J'.:33-3~'33. L~.0:!2.1<1556 
5 ST.~ t: Zl~J;~o 6 cc 7 ___ .,e_~tJ. 4 t5 ~ ~<;____ 
~TT .-)INF -------¥1..---~3 ,;, 2.3 3-: ~ 3 C. 4 CE 2 4 82-_'i_ 
~ ~ 4.66666(:67 O.B1~~9~2E 
-1r&: _______ _.,e._-__ __:4I.¥-sL. ~e 3JJ) 3~3-3-· --s 6 .6 ; e ~ 3 z v. __ = 
AT t 3.CCCJOCCO 2.6E323137 
C.MP 6 2 •. oacoocao t •. tt~::2cc! 
..\ TT,'·i f: U-Ll_~J 3 3: 3 e. 6-:2 1. l S!_L_ 
-C.'4 PT ;f 5 -12._._.lB_Q_Q_O__c__J O 7 • l_ 2 2 s 9 C ~--
-,)I FAT I. 2 • 5 c c 0 0 c c a l • 7 E 2 e 5 4 ~ c 
DIFCMP e: 2 •. oscooccc r.4C534cS3 
ER S C:-1 P ; Q. 3 5 0 J J (CG _C __ .!i_La_;_;_..c..c_i__ 
Experimental Session 
-· S:Tit·NCARC 
CE'vlATICN 
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CCN= l GRA=C 1A~K:2 
Baseline Session 
VAR [ABLE 
Experimental Session 
VAR lABLE STtNCARC 
------------------- ---,--C-E_...\~I llLC..h__ 
_.;_J_t_ _______ _,..t ___ ~_,-.,,_,c.._i-,,._" .... c .,._c_.._c c cc------y:-c cc c ;_r_r_c_ 
~cp 6 s.oacoocoo c.acooacco 
SIN t S.CGCOOCCC C.CCCCCCCC 
. 'i.c _ _e_ ____ . c __ __s_._~,: cc c c u _____ .c_._c c c c_i::.c..c_ 
552 6 12.50.COOCCG C.E2t.l:tC!.:..! 
_S._3.H1 ___ ----- 2 9. 2 c 66 6 6 6 7 __l_.3_s...:._4L_5~_ 
.Ll...LN 5. OGCOOCOC _O~CLC_Jc_cc__ 
;:>T JF -~----~-~- 4. i;f;(;66cc7 c. e lC4S t: E 
_JJ't ---------"~----=-s~:--!!-:r~'=---,:3~1,_,,·,~·-~...,,..; __ ; i i • c ! i 4 z..~_e..t._ AT 0.5GC1JCCC c.:c112~5(; 
c.-..p __ o .. 33333 333 c .S 163~ n s 
AT T ,"\. S tll.3.)_J ; 3 -i _LhC ; i -~ 2.5_t(:_ 
-C:-' FT:~ 2 2~iLOO.Q CC 0 C_J_C_ll;J_6-J_e_ 
-Si F= .H 1. 5 C C 0 C C C C l • 7 t C t 8 l 6 c; 
OIFC~P l.ll:tb6t~7 l.8~4841EE 
108 
109 
cc t\: 2 GR#=C TASK=2 
Basel~ne Session 
VAiHA&.LE ME.AN 
Experimental Session 
!\> Stt·f\CARO 
C E \ I ~ lJ_cJ,_ 
6 s • o a co a ~~o ___ ~.o__c_o__c_Q_C_cl:= 
6 4~66666667 o.e1649~5e 
t 4 •.. 4te6ccc7 c •. st649!:£ 
6 4 ,.J,t_, 6 o 6 <:. c. 1 c • e i (45~ ~~ _ 
ss .. 6- i2. oocoocca 3 • .s111c e 1 e 
__ :}_ST,'-1 c 31_~5C.£LCCCC 7 .S:7CJ233_ 
?- fl N -:=_-:=_-=:_-=:_-=:_-=:_-=:_-=:_-=:_-=:_-:=_-=_~6~~=:_=:_=_~4+-'. 6 6 6 6 6 f. 6 7 0 • 8 l 6 4 S f 5 E 
--"""""71 Jr _ __t._ __ 4. 6 c. t:.6 6 u. 7 c. f 1e:4 sTs_e __ ,~ 'r" 6 1 7. c c~-~~ c 1 -~2 ;; • :: 12 ; n ; 4 C~ ..• p t i.occoocco o .ss-~4211s-~ ~ i.occoocca c.a~4427I~ 
CATPTTM 6 l0.2soooccG ll.214.c .• 45~S J·I1FAf 4 15.37500000 IJL22:s:=sr:~~-~rFr,yn 6 1.8333322- l.6~212235 
u ~~~ 6 l.833333~3 l.f:.~21222: 
CON=l 
'/'ARLUH.e 
GRA=3 T .A .5 K = I 
Baseline Session 
Experimental Session 
ST.!NCARC 
LEV IAT ICL 
~ 1 2 4. 9166 6 6 67 Q___.2£_E£l:J..1_ ~CP 12 4.33333333 C.t:l33895 SIN. 12 4.s.a33.3·::;3 c.:HS2~e: ~g? l 2 ___ 4.416~6(:61. __ .. 0.s1.492!:~;-
J J 1 z 12 .. Q 8 33 3 3 33 2 • 3 53 2 6 s 8 .l -"iSB°""'1-~=·=--~---=··~_t.Z .33~2-'~J 0 6 f:._f:._1 _ 1:;. 2 L c ':J_C_~ l PTIN 2 4.666_<;i_6ec7 C..,c_!_L'l3l:CC: 
.- ?IJ}E~--- 12 4 ."25GOJ CC 0 C: 6~ 1~3-]51-JN 12 144.:TE6trCft7 ___ c: .• 4:1:s_t._13 __ ~Af. 12 4.08333233 2.314JlE44 CMP. 12 3.31~33:2: 2.1461734E lTTM 12 37.J0833333 2~.4L(:~74SS 
-Y:TPT1f i 1 45. acscscc;i 4C .2cs<:asge-
-. -Tl F Ar i.~ 3. 3 5 c :;-c· c c c I • i ~ f:. t -:-z-Tz-JI F CM~ 12 3.19166667 2.ce1a2:4t 
_ER s_c:;g 1 i 2 • s s 721 < 1 3 z • c ; : :1J .. 'ic_ 
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cc"= 2 
VAR !ABLE 
·vARIA.BLE 
GR A=3 TA~l«=l 
Baseline Session 
MEAN 
Experimental Session 
~TANCARD 
CEl.i!AilLL 
], 11 
CCl N= l 
VAR I.-l.B LE I\ 
GRA= 3 TASK= 2 
Baseline Session 
~-EA~ S:T lNC.1P C 
CE\.IATIC~ _ 
--"'A~;~: ._E _________ ~.___ __ _::t_. _ _2_Uu:i 6 t t 7 r • l c 4 62.!t.l4_ __ 
. ~ r N _______ ........, ___ "--._ 75 liJ cc no a • 4 ~ 2? ,'- n 2-_ 
.:,c p 
-'t • 0 8 .: 3 3 ; 2 3 c. 5 14 s 2 86 5 
srN iz 4.4t cb66c7 o·.c tf!51c: z 
'.iC...2-... __ L2 ____ __A.....!t.LC.6 6 6-QJ __ ______Q_.__5...l_~_J2B .~ 5... __ _ 
SS 12 ll.25000000 3.Q.7S5l794 S.S....Ll ___ l ~ ~Q.....La33 3 7 ~3 _________ c_.1 E02JUL 
_2_I___lli__ 1 2 4. 5 8 33 3 3 13 .........c__. : 14 cz _E.6-__5_ __ _ 
PTDF 12 3.75JCJCCG C.4!226iJ2 
__illi_ 12 99.081333'33 78.~<SiJ47(_:i..._ 
~ r l 2 2 • i 6 st. 6 e o 1 i • 7 4 s 4 s e 1 c:; 
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